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U. S. Реглитивхт or Aoxicorons, 
Busrav or Sons, 
Washington, D. C., October 20, 1916. 

Sm: I have the honor to transmit herewith tho manuseript report 
and map covering the survey of the Honty Lake area, Cal, and 
то request that they be published as advance sheets of field opera- 
tions of the Bureau of Soils, 1915, as authorized by law. 

"The selection of this area was made after conference with the 
State officials cooperating with the burean in the work of surveying 
and classifying the soils of California. 

Respectfully, 
Милох Warrer, 
Chief of Bureau. 
Hen. Р. Е. Hocsros, 
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SOIL SURVEY OF THE HONEY LAKE AREA, CALIFORNIA. 
By J. E. GUERNSEY, Ia Charge, JAMES KOBBER, and C. J. ZINN, of the 


University of Celiforia, and E С. ECKMANN, ef the U. S. Department of 
‘Agricultaze—Area Inspected by MACY H. LAPHAM. 


DESCRIPTION OF тик AREA, 


‘The Honey Lake ares is in the southeastern part of Lassen County, 
Cal, It comprises that part of the Honey Lako Valley within the 
Statd of California, small areas of adjoining hilly and mountainous 
land, and а part of Long Valley, which adjoins the Honey Lake 
Valley on the southeast. The included land area is 529 square miles, 
or 338,500 acres. The California-Nevada State line forms its east- 
em boundary, while the other boundaries 
are irregular, conforming in a general 
‘way to the limits of arable land. 

‘The Honey Lake Valley lies within the 
Great Basin, and was at one time included 
in an arm of ancient Lake Lahontan, 
which covered a large area of the Great 
Basin in eastern Nevada and adjacent 
parts of California. Within it lies Honey 
Lake, a shallow body of turbid, alkalino 
water about 100 square miles in extent. 
‘This sink receives the greater part of the 
water falling in the so-called Honey Lake то. i. sien map sowing 
Basin, which comprises approximately ion of tae "Honey rate 
2,660 square miles of mountain and valley К 
land, lying chiefly in tho Stato cf California bat partly in Nevada. 
Two drainage basins are represented in the Honey Lake Valley. 
‘The western part of the valley lies within the Honey Lake Basin 
proper, while the eastern part is included in an unnamed basin which 
receives the waters of Skedaddle Creek and other intermittent drain- 
age ways. 

‘The elevation of Honey Lake is approximately 8,900 fect above sea 
level, and the greater part of the valley lies at an elevation of 4,000 
fect to 4950 feet. On the west, just outside the area, Thompson 
Peak, in the Diamond Mountain Block, а part of the Sierra Nevada 
‘Range, reaches а height of 7,752 feet above sea level. On the north 
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the valley is bounded by the low, barren hills of the lava plateau 
which extends northward into northern California and Oregon, 
‘This valley is distinctly structural, rather than. erosional. The val- 
Jey floor consists mainly of vast areas of old lake bottoms and rem- 
nants of lake terraces. The remainder is of recent formation, chiefly 
of lacustrine or semilacnstrine nature. 

‘Tho northwestern part of the valley is partially isolated from the 
remainder by Bald Mountain, a complex remnant of the Sierras, 
and is known as the Susan River Valley, although it also is a struc- 
‘tural rather than a rivet-formed valley. It receives the waters of 
Susan River and Gold Run, Lassen, and Pinte Creeks, which, together 
with the flow of Willow Creek from the north, discharge on the Susan 
River delta. The soile of the Susan River Valley bottom and delta 
aro recent deposits of lacustrine or ssmilacustrine nature. The 
numerous streams draining into this valley traverse а, forested basin 
which extends back to high slopes covered with snow the greater part 
of the year, The district consequently has the most reliable water 
supply in the valley, and this advantage led to its early development. 
Drainage, however, is poorly established. 

‘To the north of the main valley and about the base of Bald Moun- 
tain are extensive remnants of Lahontan Lake terraces. "These ter- 
races are well drained and highly productive, but as yet large areas 
are uncultivated, owing to n lack of water. 

‘The Lessen-Milford district, a narrow strip of land lying between 
the sharp fault scarp of the Sierra Nevada Mountains and Honey 
Lake, is composed of a succession of modified terraces rising from. 
the lake to the residual soils along the base of the mountains. This 
district, with its deep, sandy soils, receiving waters from seepage and 
from small streams flowing from the pine-clad mountains, has been 
developed to а considerable extent despite the lack of transportation 
facilities. Tho precipitous slope of tho Sierras at this point affords 
only a small drainage basin, and not enough water is available for 
complete development. Bringing water from an outside source is 
rendered difficult by the uneven topography of the country and by 
the precipitous nature of the bordering mountains, from which tor- 
rentis] streams rush intermittently to Honey Lake snd would make it 
difficult to maintain a high-Lino ditch. The protection from frost, 
due to the good air drainage afforded by the slope and to the modify- 
ing influence of the lake waters on the temperature, has earned for 
this district the title of < Fruit Belt.” А narrow strip of recent lake 
bottom bordering the waters widens out east of the town of Lassen 
into an extensive flat, more or less affected by alkali. 

‘The southern part of the area includes that part of Long Valley 
which extends from the vicinity of Constantia northward. This 
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region, because of similar physiography, is naturally associated with 
the Honey Lake Valley. In common with the remainder of the aren, 
Long Valley consists of а structural trough between two abrupt fault 
cscarpments. It is about 35 miles in length, with a valley floor about 
2or3 miles in width. Long Valley Creek, which empties into Honey 
Lake, is a winding stream, in places aggrading and elsewhere de- 
grading. That portion of the valley included in the area surveyed 
represents areas of old lake bottoms and terraces through which the 
creek: has cut а deep channel and areas of recent lacustrine and stream- 
aid deposits bounded by steep alluvial fans and abrupt mountain 
walls The pine-covered Sierra Nevada rises to the west; on the east 
the Fort Sage Mountains are typical of the barren hills of the Great 
Basin region. South of the limits of the area surveyed, Long Valley 
is very narrow and irregular. Two railways traverse this valley, 
the Western Pacific and the Nevada, California & Oregon. 

The remainder of the ares surveyed consists of an extensive arid 
plain, mainly east but partly north of Honey Lake, commonly known 
as the “East Side,” and a peninsula extending into Honey Lake 
from the south, commonly called “ The Island.” Both these areas 
are typical of the Great Basin region, consisting of old lake beds 
with a lovel to gently sloping surfaco, varied by areas of small dunes. 
They support а very sparse vegetation. Climatically this district 
differs materially from the remainder of the valley, having the very 
low rainfall and hot summers characteristic of the desert region. 
Little development has taken place here, the population being limited 
to a few pioneers, most of whom attempt little more than to make a 
livelihood while completing the necessary term of residence on their 
homesteads, АП streams draining into this region rise in barren hills 
and are torrential during heavy rains and dry at all other times 
Much of the land is affected by alkali and is in need of drainage. 
This part of the area is well supplied with transportation facilities, 
being crossed by the Nevada, California & Oregon, the Western 
Pacific, and the Southern Pacific Railways, Calneva and Stacy are 
stations on the Western Pacific and Southern Pacific, respectively, 
the latter station being the natural center of a small area of good 
lend which needs only water to make it productive. Northeast of 
the lake, about Amedee and Wendel, are several hot springs which 
form one of the attractions of the valley. 

Until recent years the Honey Lake Valley had extremely poor 
transportation, facilities, the Novada, California & Oregon Railway 
(narrow gauge) furnishing the only means of shipping products 
This road was completed to Amedee in 1801 and has been slowly 
extended through northern California to Lakeview, Ore., its present 
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terminus. Service on this road has been somewhat improved recently. 
In 1909 the Western Pacific Railway was built through the valley, 
furnishing transcontinental service. During the summer of 1913 the 
Southern Pacific Railroad wes extended from Fernley, Nev., on the 
main line of the Ogden Route, through the Honey Lake Valley. 
Susanville is located on this railroad. This line gives good ship- 
ping facilities to the Fast and to the Pacific Coast. 

‘The principal town in the valley is Susanville, the county seat of 
Lasson County, which in tho early days was a distributing point 
for the surrounding mountainous country. This town is unfavorably 
situated, however, being in the extreme northwestern corner and far 
removed from much of the best agricultural land Its population in 
1910 is given as 688, 

Litchfield and Кау! ere small stations, the former on the Southern 
Pacific, the latter at tho junction of the Nevada, California & 
Oregon and the Western Pacific Railways. Вау! is well located as 
а transfer point, but development of this section of the Honey Lake 
area js retarded by lack of irrigation water. Other towns of the 
valley are Standish, the business center of a rich alfalfa district, but 
without transportation facilities, and Lassen and Milford, both of 
which are well located and surrounded by small areas of productive 
land, but which also lack transportation facilities Doyle, in Long 
Valley, is a transfer and distributing point for the Nevada, Cali- 
fornia & Oregon and Western Pacific Railways 

‘Lassen. County was created in 1364 from the eastern and north- 
‘eastern parts of Plumas and the eastern part of Shasta County. In 
1860 the territory subsequently included in Lassen had а population 
of only в fow hundred. Its population is given in tho census of 1010. 
аз 4802, The population of the Honey Lake Valley is at present 
probably a little over 2,000, of which about one-half resides in Susan- 
Ville, Of the remainder, the greater number live in the northwest- 
em part of the valley, while the population of the Fast Side and of 
Long Valley is very sparse. 


симат 


‘The only reliable data on climatic conditions in the Honey Lake 
Valley are those recorded by the Weather Bureau station at Susan- 
ville. These aro not applicable to the valley ae a whole, boing repre- 
sentative of conditions in the northwestern part, which receives not 
only в much greeter but also a more evenly distributed precipitation 
than the remainder of the valley. In this section there із а wide 
variation from year to year in the amount of snowfall. Tn some 
‘years the fall may be as great as 4 feet, the ground remaining covered 
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four or five months; in others the foll is light and little snow remains 
оа the ground for any considerable time. Somewhat similar condi- 
tions obtain in the Lassen-Milford district and in Long Valley. ' The 
climate of the Lassen-Milford distriet is modified by Honey Lake 
and is quite mild and agreeable, although on sccount of the high 
mountains to the west the winter days are very short. In other 
parte of tho Honey Lake Valley tho snowfall is light. 

‘The winters generally are mild in ell parts of the area and the 
summer nights are always cool and comfortable 

The East Side section differs materially in climate from other parts. 
of the area. No data as to precipitation here are available, but the 
annual rainfall is approximately between 5 and 15 inches and is en- 
tiroly insufficient for agriculture. Rain seldom fallo during the sum- 
mer months. During tho winter thero is very little snow, and snow 
seldom remains on the ground for any length of time. The summer 
months аге warmer than at Susanville, but the humidity is very low 
and the air clear. 

‘The limiting factor in orcharding in the valley is frost. At the 
Weather Bureau station at Susanville the average date of the last 
killing frost in the spring is reported as May 10 and that of the first 
in the fell September 22, The earliest killing frost in the fall re- 
corded occurred September 8, and the latest in the spring May 25. 
"The occurrence and severity of frosts, however, vary widely from 
place to place, with the altitude, topographic’ situation, and air 
drainage. Sloping land which affords free movement of tho air is 
in gonoral the least susceptible to frost. A fow small areas of bottom 
lend near the hills end bordered by bluffs also are protected from 
frost, but the level valley floor is undesirable for orcharding. The 
Lassen-Milford district and the Island are favored by the modifying 
Influence of the waters of Honey Lake. The climate of even the most 
favored spots in tho valley is adapted only to the hardier fruits for 
‘commercial purposes, although such fruits as apricots and prunes 
thrive in some places Winter injury to young trees, even of ihe 
hardier fruits, may occur. ‘The growing season is short as compared 
with the greater part of California, and in general yields are some- 
what lower, but the superior quality of certain crops compensates in 
part for the lower production. 

‘Winds are sn important factor in farming in some parts of the 
valley. ‘The East Side is subject to severe winds from the west, 
which are at times very disagreeable and detrimental to crops. High 
winds occur also in Long Valley, where they do considerable damage 
by drifting the light sandy soils. Throughout the remainder of the 
ares the winds are moderate. 

ems o 
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‘The following table, compiled from the records of the Weather 
‘Bureau, shows the normal monthly, seasonal, and annual temperature 
and precipitation as recorded by the station at Susanville: 


ormai moi, seasonai, апа апаш temperature ond precipitation at шт. 


m a o) u| ew u| «| an 
Yer mo | er er) 
scaicorTe1 


Prior to the gold rush of 1849 а few miners and trappers had 
entered the Honey Lake Valley, but no permanent settlement had 
taken place, the hostility of the Indians making expeditions into 
the country hazardous. In the early fifties a few pioneers made per- 
manent settlements in the valley, making their livelihood partly by 
pasturing stock on the bottom lands and cutting native bunch-grass 
hay and in part by mining. Conditions were so-unsettled* that 
agriculture was not developed intensively. 

‘Records of attempts at irrigation date back to 1854, but in all 
probability the early efforts consisted only of the flooding of gruss 
lend. Potatoes were one of tho early crops. As conditions became 


* History of Pramas, Canes, and Serra Сопаце, Tiris азе Smith, 1885. 
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тоге settled, small orchards and gardens were planted, chiefly on 
lands naturally watered by streams or seepage, or on lands so near 
to streams that irrigation was easily accomplished. 

The first important advance in agriculture occurred in the early 
eighties, when the development of tho higher mesa lands by irriga- 
tion was projected, and the Leavitt Lake Reservoir was built. De- 
velopment of the Standish alfalfa district followed. Sincê that time 
the area under cultivation has increased very slowly. 

An impetus has been given agriculture by the building of the 
Southern Pacific Railroad, and several plans for materially enlerg- 
ing the cultivated area are projected. "There is а general tendency 
tovard more intonsive eystems of farming. 

At tho present timo the principal crop of the Honey Lake Valley 
is alfalfa, which is grown on the bottom lands of the Susan River, 
where it is crudely irrigated under riparian rights along this and 
tributary streams. It is also grown on the terrace soils about Stan- 
dish, irrigated with flood waters stored by the Lassen Irrigation 
Co; on the lake-bottom soils, the terrace lands, and slopes of 
the Lassen-Milford district; and in Long Valley, in part without 
irrigation. Two or more erops are cut each season, with an average 
‘annual yield on the better fields of 3 to 5 tons an acre. On tho irri- 
geted mem lands alfalfa grows very luxuriantly, the stools being 
тегу heavy and closely set. Throughout the Lassen-Milford district 
а heavy stand is obtained when plenty of water is available and 
proper cure is given the fields, but as a usual thing the crop is neg- 
lected and the stand is uneven. In the bottoms of the Susan River 
Valley а few fields are well cared for, but the majority are not level, 
are flooded carelessly, and as a result the yield is poor. 

‘Many of the alfalfa fields would undoubtedly give larger returns 
if leveled and carefully disked and renovated. Checking for irriga- 
tion is in some places advisable, but tho irrigated mesa lands in many 

+ eases produce such a uniformly denso stand under the present method 
‘of simple flooding that it is doubtful whether the outlay necessary to 
check the fields would be profitable. Many of the fields are badly 
infested with gophers, anid checking and flooding would often aid in 
keeping this pest under control. 

In nearly all cases the fields are pastured in the fall after the last 
cutting. The alfalfa crop is mainly fed to range esttle brought into 
the valley for the winter. Very little is baled. Prices for alfalfa 
fluctuate considerably, the price in the season of 1914 falling to $4.50 
а ton. The average price is between $6 and $8 а ton. 

Alfalfa seed is produced to some extent. ‘The acreage harvested 
for seod varies widely in different years, depending upon the market 
price. The crop usually is grown on dry-farmed шева lands The 
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yields range from 250 to 550 pounds per acre. The price of alfalfa 
‘ced fluctuates from year to year, averaging about 18 to 16 cents a 
pound. The seed is of fine quality. 

‘Tho growing of other hay crops ranks second in importance to the 
production of alfalfa. There are extensive areas of native gress land 
in the river bottoms and on the Susan River delta, In а few places 
attempts have been made to improve these lands, but on the whole 
they have received no attention. Improvement usually consists of 
sowing the land to timothy, which, if not further cared for, soon 
gives way to the native grasses. Redtop also has been sown. Most 
of the grass lands aro now in very poor condition, and the yields of 
hay vary widely. 

On the delta lands of the Susan River areas of tale and coarse 
marsh grass are cub for hay and then pastured. These lands aro 
watered in a crude and wasteful way under riparian rights and yield. 
from 1 ton to 14 tons per aere. The gross annual income from these 
lands is $5 to $8 an acre. 

‘Wheat, barley, and rye are grown to some extent. Probably one- 
half the acreage in these crops is irrigated and one-half dry farmed. 
‘The wheat is not of the best quality. Two mills operato in the 
valley, but the flour is of low grade, and most of it is used by the 
farmers supplying the grain. Considerable flour is shipped into the 
area, Barley and speltz are thrashed, but not in sufficient quantity 
to supply the local demand. Some barley and rye sre cut for hay. 
‘The season of 1915 showed а marked increase in the area devoted to 
grain, owing largely to the low price received for alfalfa tho pre- 
ceding season. 

Potatoes are grown successfully, and a yield of 300 bushels per acre 
is not unusual. Some of the potatoes are of excellent quality. The 
production of small fruits and truck crops has not been developed, 
although the further development of these industries should prove 
locally profitable. A few attempts with such erops have given good 
returns. Strawberries are grown to а small extent about Lassen 
and melons near Litchfield. 

Several acres of land below Amedee were planted to sugar beets а 
few years ago. Good yields are reported, but at that time transporta- 
tion facilities were poor and the cost of handling the beets discour- 
aged farther production. The Southern Pacific now furnishes a direct 
means of transportation to the beet-eugar factory at Fallon, Nev., 
and it is probable that the crop could be grown profitably provided 
the Fallon factory were able to handle the bests produced. 

‘A crop at present receiving some attention among the farmors of 
the Bast Side is sweet clover, Occasional wild plante make a luxari- 
ant growth. Sweet clover does not produce as heavily as alfalfa 
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and. tho hay hes а lower feeding value, but it has value as a pasture 
crop. Where alfalfa can be grown successfully it probably is to be 
preferred, but the clover will grow on soils so low in organic matter 
that it would be difficult to get а stand of alfalfa. On such soils 
the introduction of sweet clover would increase the orgunic-mattor 
content, and tho lend could lator bo used for growing alfalfa. On 
the Bact Side inoculation of the new fields of clover or of alfalfa 
is desirable and perhaps essential in most cases. 

Apples, pears, peaches, and cherries are grown in small tracts 
about Susanville and in the Lassen-Milford ‘district. Apples of 
many varieties produce heavy crops of fruit of good quality with- 
ош cûre, No orchards of commercial size aro in bearing at tho 
present time, but some planting on a commercial scale has been dono 
in the last few years, ‘There are some pear trees in the valley and 
conditions seem well adapted to this fruit, although the trees are 
subject to blight. A few small peach orchards are in bearing in the 
valley, and а number of plantings of a few acres cach have recently 
been made. ‘The orchards include sovore] freestone varictios, and tho 
product supplies the local market as well as some of the lumbering 
and mining districts in the neighboring mountains The recent 
‘plantings have been encotiraged by the high prices obtained for tha 
fruit, but with tho present rapid growth of pesch orcharding the 
local market will probably soon bo overstocked and markets will 
hare to be sought elsewhere. Tho climate of the valley is rather un- 
favorable for peach growing, spring frosts an winter injury both 
‘tending to diminish production. Cherries of excellent quality are 
‘grown, but there sre no orchards of this fruit. Cherry production 
seems to offer good opportunities, as good outside markets are avail- 
able, Core is novossary in selecting orchard sites, which should be 
as free from frost as possible, The Royal Ann and Black Tartarian 
varieties do well. There are a few trees of English walnuts, apri- 
ots, and prunes in the valley. 

The production of Coneord grapes receives considerable attention. 
Tho industry is so young that few data with respect to yields are 
available, but the indications are that it may prose to be profitable. 

Very little dairying is carried on in the valley. There is one 
small creamery at Standish and snother st Susanville. Tho demand 
of the local markets for dairy products is not supplied by the 
farmers, and considerable butter is shipped in from Reno, Nev. 
‘With the recent improvement in transportation facilities, the devel- 
‘opment of dairying apparently offers excellent opportunities. . The 
ng of hogs would be a valuable adjunct to dairying. Hog 
g receives but little attention at the present time. 
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A serious pest at the present time is the Russian thistle, which 
is supposed to have been brought into the valley with feed imported 
for the teams used in recent railroad construction. The spread of 
the thistle is very rapid, tho seed being scattered as the plants are 
blown over the ground, and the plant is now common in several 
parts of the valley. An attempt is being made by the State Horti- 
cultural Commission to eradicate this pest, Sheep eat the young 
plants. Cultivation tends to keep the thistle under control. 

‘About four-fiiths of the farms of the Honey Lake ares are oper- 
ated by owners and practically all the remainder by tenants. The 
average size of farms in the Honey Lalo Valley is about 320 acres. 
The price of land depends upon the available water supply. Irri- 
gated land about Standish is held at $80 to $190 an acre. Land in 
the Lassen-Milford district is held at $20 to $75 an acre, depending 
оп the topography and water supply. Bottom lands and grass lands 
are held at prices ranging up to $50 or $60 an acre. “Dry” land, 
that is, lend without water rights, is valued at $5 to $95 an acre. 
Relinquishments on homesteads are available at prices ranging from 
25 cents to $10 an aere. Soveral thousand acres in the valley are held 
under State scrip, which has not yet Боба listed. This fact has 
naturally retarded development. 

Wages, ав in most undeveloped districis, are high. Laborers are 
paid $2.50 to $8 when hired by the day, or about $40 а month, with 
board 

Dairying promises to become the main agricultura] industry of the 
valley, based on intonsivo alfalfa culture end improvement of the 
natural grass lands. The fattening of beef cattle from the range 
probably will continue an important industry. Trucking and small- 
fruit growing аге becoming important, and with factory facilities 
sagar-teet, growing may be developed. The use of the delta lands 
for the production of intensive crops apparently offers good oppor- 
tunities. 

Obviously, the present extensive methods of farming do not con- 
tributo to the highest development of tho valley. Not only are the 
returns too small, but the waste of water limits tho development of 
large areas which only await irrigation to be mede productive. 


‘The present physiographic features of the Honey Lake area are 
the result of complex geologic activities associated with the forma- 
tion of the Sierra Nevada and Cascade mountain ranges, and the 
formation, expansion, and later desiccation of ancient Lake Lahon- 
tan. The rocks along the western, southwestern, and southern border 
of the area consist of the granites of the Sierras, those along the 
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northern border of the basalts from the great volcanic flows of late, 
geologic time, and those in the interior of the unconsolidated deposits 
aid down in former Lake Lahontan and the lator deposits spread 
over the lako deposits, The soils, therefore, have been derived from 
various materials and have been formed under verying conditions, 

The area belongs mainly to the Great Basin region. A narrow 
belt along the western side at the base of the mountains lies within 
tho influence of the Sierra Nevada. The former region is one of 
very low rainfall with an almost complete absence of soil leaching. 
The western belt hes а higher rainfall, with more thorough leaching 
of the soil. The soils, therefore, except in tho western part of the 
‘area and in the poorly drained lake beds and flats, are low in or- 
‘ganic matter ond high in soluble mineral materiel. They are gray 
to light brown in eclor and havo в high percentage of carbonates. 
‘The soils along the western border of the area have a much lower 
‘percentage of carbonates and в higher percentage of organic matter. 

‘The materials entering into the formation of the soils are derived 
mainly from acidic granites, though coming in part from basic 
igneous rocks, including basalts and andesites, and in part from 
other rocks of various kinds. 

‘The matorial of the first group is derived 
diorite or granodiorite or related rocks of granit 
is confined mainly to those soils lying along or below the marginal 
base ùf the uplifted Sierra Nevada. These include the steeply slop- 
ing or rough and rocky to undulating or rolling soils of the mountain 
slopes and foothills, with the more gently and uniformly sloping 
alluvial-fan and lake-terrace deposits lying below. 

The material of the second group, including the soils identified 
with the effusive basaltic and andesitio rocks, occupies the plateau 
‘and mountain surfaces bordering the атов on the north and north- 
with the included Bald Mountain district, and locally the ad- 
joining smooth alluviel-fan slopes. 

‘The material of the third group is composed of lake-lnid sediments 
derived from various sources, Much of it has been transported by 
streams from distant areas and has been reworked and distributed to 
n greater or less extent by shore currents and by winds. This matè- 
rial oceupies the valley floor or lake basin, of flat to hummocky topog- 
raphy, and associated broad, flat to gently sloping terraces — ^ 

In addition to the above, the lake-Iaid sediments of the Lahontan 
beds, modified by chemical deposits from hot springs or lake waters, 
occur in relatively inextensive but conspicuous areas. 

Regionally, the soils of the area are identical in part with those 
of the Sierra Nevada of tho Pacific Coast region; in part with thoss 
of the great volcanic platean of the Northwestern Intermountain 
region; and in part with thoso of the Lahonten Lake beds of the 
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Great Basin region, as these physiographic and geographic soil ro- 
„gions have been recognized and defined by the Bureau of Soils in 
previous surveys 

‘The soils of the Honey Lake area may be classed, on the basis of 
drigin, into seven general groups: (1) Soils derived’ from residual 
material; (2) soils derived from old val materiel; (8) soils 
derived from material of tho Lahontan bods, modified by chemical 
precipitates; (4) soils derived from recent lake deposits; (8) soils 
derived from recent alluvial-fan deposits; (6) soils derived from 
‘wind-laid deposits; and (T) miscellaneous material. ‘These groups 
also have distinguishing topographic features as well as differenes of 
origin. rious soils ere separated, according to origin, mode 
of formation, color, topography, etc» into вой series, and each series 
is separated into soil types on the basis of texture, the вой type being 
the unit of classification, Minor variations may occur within the soil 
type, some of which are mapped separately and some merely pointed 
Out in the soil descriptions, depending upon their importance and 
extant. 


‘Tho residual soila of tho area have boon derived in place by the 
‘weathering of the underlying consolidated rocks. They ате confined 
to marginal parts of the survey identified with or contiguous to the 
Sierra Nevada Mountains on the west and southwest, tho volcanic 
plateau on the north and northeast, the Fort Sage Mountains to the 
sontheast, and the included Bald Mountain, region in the northern 
part of tho area, A large part of tho land is rough or stony, has 
а shallow вой, is ‘subject to drought, and is without means of irri- 
gation, The residual soils of tho area are classed with the Holland 
snd Olympic series 

Holland teries—Tho Holland series includes soils derived from 
quarte-bearing crystalline rocks "They come in this survey from 
deeply weathered granodiorite and quartz diorite, which occur along 
tho base of.tho Sierre Nevada. Tho topography is rolling or slop- 
ing to steep or mountainous, and rock outerops are frequent. ‘The 
soils are of a light-brown to brown color, and in this area are of light 
texture The subsoils are deep and highly retentive of moisture, 
‘The series is represented by a single type, the coarse sandy loan. 

Olympic series.— The Olympic series consists of brown soils with 
subsoils usually of similar or slightly heavier texture and gonerally 
of slightly lighter or more reddish color. These soils are derived 
from basic or quartz-free crystalline rocks. In this ares they are 
residual from the basalts and andesites of the lava plateau of north- 
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eastern California, which skirts the valley to the north, and in some 
vases from the lava rock which remains from the earlier volcanic 
activity in the Sierra Nevada region. ‘The soils occupy tuble-lands, 
rounded hills, and steep, rocky slopes. They are shallow and are 
underlain at depths of a few inches or a few fect by disintegrated 
bedrock. ‘Though a considerable range in texture, color, and other 
characteristics occurs, the Olympic soil in this area is mapped as 
‘one type, the stony loam. 


‘The old valley-filling soils are derived mainly from the lake-terrace 
and older deposits of the lower and flatter lake basins. The origin 
of some of this material can be quite definitely established, but the 
greater part of these deposits is derived from an undetermined 
variety of rocks. ‘The soils derived from these older sediments have 
been modified to a varying degree by weathering in place of the 
underlying sediments and by leaching and percolation of surface 
and subsurface waters. The material, while not in all eases under- 
going noticeable erosion, is in process of degradation rather than 
accumulation and usually is characterized by a tendency toward the 
formation of subsoils of heavier and more compact character than 
the surface soils, except where they are underlain at shallow depths 
by stratified sediments of coarser and more porous texture, 

There is included with this group a soil of somewhat different 
character. This consists of higher lying gravels with finer inter- 
stitial soil material, most of it probably very old. Tt is derived 
mainly from basic or quartz-free volcanic rocks of basaltic or ande- 
sitie character and is underlain by an indurated or more or less con- 
solidated bed of gravel. ‘This impervions substratum may consist in 
part of voleanic байз or breccias, and the soil material is associated 
‘with and resembles that of residual origin from consolidated rocks, 

‘The soils in this area derived from typical old valley-filling mate- 
rial are classed with the Johnstonville, Standish, and Lahontan 
series. Of these only the Lahontan has been recognized and mapped 
in previous surveys. The higher lying material of voleanie origin 
is classed with the Tuscan series, which has previously been recog- 
nized in certain surveys along the western base of the Sierras 

Johnstonville series—The Johnstonville soils have been derived 
from material of the Lahontan Lake terraces, formed mainly from 
quartz-diorite detritus, The surface soils are light brown to brown 
and highly mieaceons. The subsoils are of the same or somewhat 

hter brown color, or are decidedly light gray from deposits of 
is though the is not uniformly calcareous. Stratified 
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Take beds of fine or medium textured material, which may or may not 
include cemented layers, underlie this soil. The series occupies level 
or gently sloping benchis, in some cases considerably modified by 
recent alluvial agencies (see PL. I, fig. 1). Drainage is woll ostab- 
lished. Tho Johnstonville sories is represented in this area by two 
types, tho coarse sand, with loamy phase, and the sandy loam, with 
poorly drained phase. 

‘Standish series—The Standish soils have been derived from the 
material of the Lahontan terraces, having its source in a variety of 
rocks. The surface soil is brown, well supplied with organic matter, 
and grades into а light brown subsoil, mainly calcareous. In the 
main, the surface is gently sloping, having been considerably modified 
by recent alluvial action, Surface drainage, except ina few low areas, 
is well developed, but sabdrainage is in places restricted by compact 
ог heavy layers in the subsoil. Alkali occurs in spots, chiefly in the 
lower lying areas. The Standish stony sandy loam, gravelly sandy 
loam, sand, sandy loam, loatn, and clay loam nre mapped in this 
survey. 

Lahontan series—The soils of the Lahontan series are typical of 
vast areas of the Great Basin region, consisting of extensive plains 
of light-zrey and mainly silty soils sparsely covered with vegetation. 
The series oceupies the bottoms and terraces of Lake Lahontan and 
is derived from a variety of rocks, including voleanic ejecta, and has 
developed under poorly drained conditions. This fact, together with 
the high lime content, accounts for the light-grey color of these soils. 
‘The organic-matter content is very low, and the lime content high. 
‘The soils contain more or less alkali, The Lahontan sand, fine sandy 
loam, loam, silty clay loam, and clay are mapped in the Honey Lake 
area. 

Tuscan series. Tho Tuscan series consists of brown to distinctly 
reddish brown surface soils and subsoils; tho latter usually heavier 
and more compact than the surface materiale. The material usually 
is shallow and is underlain by brown or reddish to gray, indurated or 
cemented gravels, or in some cases by volcanic tuffs or breccias. Та 
this area the substratum locally may include andesitic tuffs, breceias, 
and more or less cemented, stratified Iake-bed material. The topog- 
raphy ranges from sloping to steep and broken. In this area the 
‘Tuscan gravelly loam is recognized. 
воша DEYE) үзөм MATERIAL OF тив LAMONTAN BEDS, мор BY CHEMICAL 


The soils derived from the older Lahontan Lake sediments, modi- 
fied by chemical precipitates from hot springs or lake watars, sre 
Ginssed in the Churchill serics. "his series, while not extensive, is 
conspicuous, and has been recognized in earlier surveys. 
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Churchill series — The. Churchill series consists of materials cor- 
responding to the Standish and Lahontan soils to which have been 
added by deposition from the waters of hot springs and of Lake 
Lahontan layers and irregular masses of calcareous tufa, This ma- 
terial is present in the nature of а hardpan at depths varying from 
а few inches to several feet, It occurs also over considerable areas 
of the Lahontan soils and in places in the Standish soils, as thin, 
fragmental layers, the included areas being undifferentiated whore it 
is not of sufficient thickness, hardness or continuity to be an impor- 
tant factor in agricultural development. The Churchill series is 
represented by the stony loam, sandy loam, and loam types. 


‘Tho soils derived from recent lake-loid sediments, which may still 
be in process of deposition, have not been sensibly weathered, and 
occupy low, flat, poorly drained areas. They are classed in two series, 
the Carson and the Buntingville. 

Corson seriei.—The Carson series includes dark-gray to black 
surface soils, with subsoils somewhat lighter gray to light brown in 
color and highly calcareous. Drainage is very poorly established, 
and large areas are inundated during long periods in wet years. 
‘Typically, the series consists of recent deposits having considerable 
depth, but developments occur in the Honey Lake алев in which the 
subsoil below а depth of 18 inches to 3 feet consists.of material 
belonging to the formation giving rise to the Lahontan series. The 
Ceerson loam, clay loam, and clay adobe are mapped. 

Buntingvitte series. The Buntingvillo series differs from the 
Carson series essentially in ite lighter color of a brownish hue, and 
in having а subsoil which is not highly calcareous. While the soils 
are well supplied with organic matter, the content is not во high 
as in the Carson series, In the main, this series is poorly drained. 
Alkali occurs in places. The series is represented by the sandy loam, 
Joam, and clay loam types. 


(SOL. DERIVED уном RECENT ALLLVIAL-FAN DEPOSITS. 


‘The soils of the allnvial-fan group are derived fram recent deposits 
distributed mainly by minor intermittent streams ав débris aprons 
‘about the margins of the valley. ‘The soils of the group are charac- 
terized by smooth, uneroded surfaces, are undergoing aggrading and 
building-up processes at the present time, and generally are сїн 

terized by permeable subsoils not consistently heavier or more com- 
pact than the surface soil. They usually are well drained and free 
‘from alkali. The material has been derived from both the granitic 
and the later effusive basic igneous rocks The rocent-slluvial soils 
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are not extensive, but have somewhat locally been superimposed over 
the older lake-terrace and shore deposits into which they merge and 
from which they are sometimes differentiated daly with difficulty. 
‘They are classed in the Hanford, Foster, and Stacy series. 

Hanford series—The Hanford soils are light brown to brown in 
color, deep, and well to excessively drained., The materials forming 
them have been washed from quartzbenring crystalline rocks, con- 
sisting in this area of granodiorite or quartz-diorite. The series i$ 
represented by the stony sandy loam, gravelly sandy loam, course 
sand, and sandy loam types. 

Foster series —The Foster series has dark brownish gray or dark- 
brown surface soils, fritblo and micaccous, grading into subsoils 
slightly lighter to light brown in eclor. The origin of the soil ma- 
terial is mainly the granitic rocks, but in this ares material has been 
contributed also from the lava rocks and from the old gravels of the 
Jura River. Drainage is poorly established and soma areas of the 
soils are overflowed for а considerable part ofeach spring. ‘The 
series consists of alluvial-fan deposits The sandy loam, with а 
dark-colored phase, is the only member of the series mapped in this 

Stacy series—The soils of the Stacy series are browh in color, 
deep, and friable, The materials giving rise to this series come from 
tho basic igneous rocks of the lava region. In all cases the soils are 
well drained. The Stacy series occupies alluvial fans. It is repro- 
sented in the Honey Lake area by the gravelly sandy loam and loam 
types. 


‘The wind-blown soils consist, of material derived mainly from 
lakeshore and beach depocits, varying widely in lithological origin. 
"The topography is charactoristically undulating or choppy, and sur- 
face drainage is not well developed, but owing to tho prevailingly 
loose, porous character of the material water rarely or never stands 
оп the surface. These soils are classed in one series—the Preston. 

Preston series.—Tho Preston series includes shore dunes along the 
margins of ancient and present lakes and parts of lake terraces 
greatly modified by wind action. Two types are mapped, the sand, 
with а shallow phase, and the clay adobe. 


‘The miscellaneous group includes areas, mainly of nonsgricultural 
character, which ean not properly be included with the other soil 
groups. Rough stony land is the only miscellaneous type recognized 
in this aree. Tt includes local areas of Peat, shown by swamp 
symbols on the soil map. 
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‘The following table gives the namo and tho actual and relative 
extent of each of the types mapped in this survey + 


Areas of реген soi 


E [== [<=] за. mm 


Lahontan diy chr er. 


‘The soil of the Holland coarse sandy loam is a light-brown to light 
grayish brown coarse sandy loam. The subsoil is heavier and more 
coherent and of а somewhat mottled, light-brown color. Tho а 
mixture of coarse grains of quartz with the finer materials gives a 
soil which is frinble and at the same time of good water-holding 
‘capacity. In places the texture is light, approaching а conrse sand. 
"The subsoil is also retentive of moisture, though easily penetrated by 
plant roots. At any depth from 1 foct to 6 feet the material grades 
through decomposed rock into unaltered bedrock. But only in small 
areas does bedrock occur so near the surface as to make the type 
unsuitable for farm land. 

This type occurs along the foot slopes of the Sierra Nevada. The 
topography is rolling to uneven and hilly, affording good sir di 
age and protection from frost, but making irrigation difficult. Owing 
to the elevation any extensive irrigation system is impracticable, and 
the greater part of tho type remains in pine forest, only а small area 
being farmed. 

Small areas are in fruit, alfalfa, and vegetoble gardens, to all of 
which crops the soil is well adapted, Occasional small patches have 
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been cleared and are farmed to grain, and in places the sparse native 
grasses are pastured. ‘The developed areas, however, represent varia- 
tions of this soil; the typical areas are best suited to forestry. 

‘The type is low in organic matter and requires fertilization for 
successful erop production. As mapped, it includes a stony or rock- 
outerop variation, which is indicated on the map by rock-outcrop 
symbols and which is somewhat more extensive than the stone-freo 
material. This variation differs from the typical soil mainly in the 
“frequent occurrence of massive bowlders of granodiorite and in hav- 
ing a more irregular topography. It is practically undeveloped and 
for the most part in pine forest. 

Holland coarse sandy loam, dark-colored phase—A. dark-colored 
phase of the typo is recognized, The surface soil of this phase is 
dark brownish gray to black in color, micaceous, and very high in 
organic matter. It ranges from a sandy loam to a rather coarse sandy 
Joam in texture, is friable, and well adapted to intensive cultivation. 
‘The soil grades into the underlying disintegrated granodiorite at any 
depth from 1 foot to 6 feet or more, and the unweathered bedrock 
ordinarily is found about 2 feet lower. Occasional outerops oceur. 
‘The subsoil, where not displaced by shallow bedrock, is of dark-gray 
color, grading into light brown or yellowish brown as the bedrock 
is approached. ‘This phase of the Holland coarse sandy loam has a 
distinct character, and if it were more extensive would be recognized, 
as belonging to a separate series. 

‘The phase occurs in small depressed or sloping areas within or 
along the border of the typical Holland soils where seepage water 
colloets.. In most cases, the surface is fairly smooth and the slope 
slight to moderate. Natural subdreinage is poor. The surface 
drainage usually is restricted. Artificial drainage сап usually be 
established without dificulty 

The entire area of this phase is utilized in some way. Some parts 
have not been drained or cultivated and remain in netive grass land. 
‘The remainder is used for small orchards, truck, and small fruit 
Patches, and flower gardens. 

The following table gives the results of mechanical 
samples of the soil and subsoil of the Holland coarse 
dari colored phase: 


Mechanical analyses of Holland coarse sandy loam, dark-colored shave. 
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The Olympic stony loam group includes all the soils in the area 
that are residual from the basic igneous rocks, which consist of 
andesite and basalt. ‘Typically the soil is of brown to rather dark 
brown color, but decided variations occur, including patches of gray 
and red soils. In texture there is a wide range, the type including 
areas of loam, clay loam, sandy loam, and heavy clay adobe. Were 
the type of greater agricultural value it would be separated into 
several types and at least two series. Where strictly residual in 
origin the soil is underlain by parent bedrock at a depth of less than 
2 fees In small areas where colluvial or alluvial agencies are re- 
sponsible for its formation or modification the soil is much deeper. 

‘The type occurs along the northern and northwestern boundaries 
of the area, on Bald Mountain, and on occasional small hills within 
the valley. It occupies rounded hills, plateaus, and rough and ir- 
regular mountain lands. Only in в few small patches is the soil 
free from bowlders of andesite or basalt. The old auriferous gravels 
of an earlier period are scattered over parts of the type in the north- 
western part of the area. 

The elevation, rocky nature, and irregular topography have pre- 
cluded development, except in very small areas where the land has 
been cleared and is farmed to grain. Around Susanville the soil 
‘supports a growth of pine, but in other parts of the area the vege- 
tation isa scant growth of sagebrush and weeds. 


онэвтөнүпд coamar saxo. 


The surface soil of the Johnstonville coarse sand consists of a 
brown to dark-brown, loose, coarse sand of miesceous, granitic char- 
acter. The subsoil is similar to the soil in texture and dark grayish 
brown to lighter brown in color. WI 
the Johnstonvillo series only the subsoil is of strictly lake-laid origin. 
‘The surface soil has been very decidedly modified by wind action 
and by deposition of material from intermittent drainage ways. 
‘The resulting material is in part gravelly. At varying depths below 
2 feet the stratified, semicompacted deposits characteristic of tho 
Johnstonville series oceur. These range in texture from sands to 
silts and clay and may be locally cemented with iron or lime com- 
pounds. The subecil may contain a sufficiently high percentage of 
fine material to class it as a sandy loom or the loose sand may con- 
tinue to а depth of over 6 feet, in which case the soil is very leuchy, 
not adapted to dry farming, and would require excessive quantities 
of water under irrigation. 

‘The type occurs in small areas about Edgemont, in the Lassen- 
Milford district, and in а large area at Bird Flat School. Tho 
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topography ranges from gently sloping or nearly level to irregular 
or undulating, with steep terrace fronts. The areas are dissected by 
channels of intermittent streams The elevation and the nature of 
the soil insure good drainage. Owing to the loose, open structure 
and the lack of water for irrigation, the type remains undeveloped 
nnd, except for а smell acreage, is covered with sagebrush and rabbit 
bush. Attempts at dry farming have not met with much scceas, as 
the low retentiveness of the soil and the action of the wind both 
retard the growth of the crops. Grain is usually blown out before 
it can reach maturity. Stands of alfalfa which may be profitable 
have been obtained. Without irrigation but little of the type can be 
successfully developed. 

ohnstonville coarse sand, loamy phase—The surface soil of the 
loamy phase of the Johnstonville coarse sand is а brown to dark- 
brown, loose coarse sand. "The type is characterized by sharp, angu- 
Jar quartz grains or granitic particles of the size of coarse sand, but 
there is mixed with these enough finer material to give some co- 
herence and good water-holding capacity. The soil has а low 
organie-matter content and is in some cases drifted by wind. The 
subsoil is similar to tho surface soil, or is of slightly lighter color, and 

underlain by the various strata which compose the Lahontan Lake 
beds, Fine or semicemented layers may occur at no greater depth 
than 2 or 8 feet from the surface, in which case they may be detri- 
mental, acing as а hardpan. The soil, however, usually is deep 
enough for crop production, and in some places it is rather leachy, 
owing to the absence of a more impervious layer in the subsoil. 

This phase occurs in one large body south of Вау] and in scattered 
areas in the Susan River Valley, the Lassen-Milford district, and 
Long Valley. The topography ranges from smooth and level to 
gently sloping or somewhat undulating where the surface has been 
modified by the recent deposition of sediments washed down from 
the Sierras. Small streams flowing through these areas have cut 
deep channels, and stoop bluffs are numerous. The areas occurring 
along the base of the steep Sierras have been modified by excessive 
wash from the mountains, and separation from the Hanford series 
of soils is sometimes dificult. The bodies lying at some distance 
from the mountain foot slopes, as, for instance, the aren about John- 
stonville, have a more typical Inke-terrace topography. Drainage 
usually is good. The subdrainage in a few instances is somewhat 
excessive, but the lower areas, such as those on the floor of Long 
Valley, may have somewhat restricted underdrainage. 

Some areas of this phase, such as those in the valley of Gold Run, 
are forested with pine, with some small groves of oak. Most of the 
hase, however, supports a growth of sagebrush, rabbit bush, thistle 
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poppy, and а low, deciduous shrub: (Purshia tridentata). Tho oul- 
tivated aroas are dovoted to alfalfa, both dry-farmed and irrigated, 
to dry-farmed grain, and to small home orchards and gordens. 
‘The alfalfa produces а thick, heavy stand when properly cared 
for and suficiently watered, Much of the dry-farmed alfalfa is 
poorly handled ond suffers at times for moisture, and the yields 
fare consequently not large. Seed is produced successfully. The sue- 
cess of the,grain crops depends largely on the amount and distribu- 
tion of the rainfall. Usually tho heads do not mature well and tho 
yield, if thrashed, would be small. It is customary to cut tho crop 
for hay, only а emell part being thrashed. With the development of 
irrigation, this soil should prove productive and well adapted to 
alfalfa. 

Below are given the results of mechanical analyses of samples of 
the typical soil and subsoil of the Johnstonville coarse sand: 


Mechenkeal analyses of Johnstonoilio coarse sand. 
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‘The surface soil of the Johnstonville sandy loam is a brown to 
dark-brown, micaceous sandy loam to light sandy loam of friable 
structure. It grades into s lighter brown sandy subsoil, underlain 
at any depth from 2 to 6 feet or more by strata of fine and coarse ma- 
terial of brown to grayish color. These layers may be in part com- 
ppacted or comented, and so impenetrable вв to act аз а hardpan, al- 
though they seldom affect the character of the soil., Small quantities 
of fine to medium gravel commonly are present in the surface soil. 

This type occurs in small areas between Lassen and Doyle and 
others near Constantia, Scattered areas occur in the northern part 
of the ares. The surface is somewhat irregular and deep erosion 
channels occur, along the margins of which are sand dunes of con- 
siderable size. ` The drainage is good. 

Little of the type is under cultivation, the greater pert being cov- 
огей with sagebrush, rabbit bush, and Purshia A small part of the 
land is successfully dry farmed to alfalfa, yields of sbout 3 tons 
per acre being obtained. Dry-farmed grain also does well, and a 
few small orchards produce fair yields, depending on the care they 
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receive, Where water is available for irrigation the yields can be 
‘materially increased. 

Tohastonville sandy loam, poorly drained phase—The Johnston- 
ville sandy loam as mapped includes a dark-colored, poorly drained 
phase, which would be recognized ss a distinct type if of greater 
extent. The surface soil of this phase is a dark brownish gray to 
black, micaceous sandy loam or coarse sandy loam. The organic- 
matter content is high and local bogs occur. In the typical soil, 
gravel is absent, but fine to medium gravel occurs in small quantities 
in some areas. ‘The subsoil consists of a dark brownish gray or black 
to brown sandy loam or loam which may continuo to а depth of 6 foot 
or more, or the subsoil may be underlain at any depth from 1 foot 
to 6 fest by compacted or fine-textured lake-loid strate. As mapped, 
the phase includes patches of в heavier clay loam or fine sandy 
loam soil. 

‘This phase oceurs in small bodies along the terrace fronts or bluffs 
and as local depressions or poorly drained areas within the typicel 
Tohnstonville soils or at the base of alluvial fans of the Hanford 
series. The topography therefore ranges from steep bluffs to sloping 
ог level plains. The phase usually owes its existence, in contrast 
with the typical Johnstonville soil, to poor drainage conditions. In 
a fow cases drainage has recently been established by stream cutting 
or by artificial means, but the greater part of the phase remains wet. 
The excess water usually seeps from the compacted strata below 
and may drain from the surface, bat in some cases tho surface drain- 
age is restricted. Springs, either intermittent or perennial, occur 
in many places. 

‘Much of the land has not been developed and supports native 
grass and marsh growths, including a profusion of Equisetum. ‘The 
grass lends are either pastured or cut for hay, In places whero 
drainage is sufficient tho phaso is utilized for alfalfe, homo orchards, 
and gardens. Alfalfa makes в dense, heavy stend, provided the field 
is given good esre and the plants do not suffer from lack of water 
їп the later summer months. The growth of a few apple and pear 
trees indicates the adaptability of the soil to those fruits, although 
most of the plantings have received little attention and suffer from 
the attacks of blight, moth, and other pests. The development of 
this land depends on the control of the water supply, involving re- 
moval of the excess moistare during the wet period of the year and 
the supplying of water during the summer months. . 

"Tho following table gives tho results of mechanical analyses of 
samples of the soil and subsoil of tho typical Johnstonville sandy 
oun and of the poorly drained phase of this type: 
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‘The surface soil of the Standish stony sandy loam is а brown to 
dark-brown sandy loam, in places of rather heavy texture, approach- 
ing а loam. It contains varying quantities of fragments of basic 
igneous rocks, ranging in size from small gravel to large bowlders. 
‘Tho subsoil typically is similar to tho surface soil, but may bo come- 
what lighter in color and texture, as in most of the areas lying along 
the base of the Sierra Nevada. A shallow variation of this type 
occurs in those areas lying about Bald Mountain, where bedrock of 
andesite or layers of old cemented, fragmental deposits occur within 
the 6-foot soil section. The large body of the type northeast of 
Litchfield includes both the typical soil and the shallow variation. 

‘The Standish stony sandy loam occupies old, high terraces adjoin- 
ing higher rocky formations and old high bars and débris aprons 
Which сап not be satisfactorily separated from the terraces. The 
elevation of the type insures good drainage, but makes irrigation 
impracticable. ‘Tho soil is et present entirely uncultivated and 
remains in sagebrush and other low-growing plants. Local areas 
may prove well suited to fruits, provided water for irrigation could 
be obtained. 

The following table gives the results of a mechanical analysis of 
а fine-earth sample of soil of the Standish stony sandy loam: 


Mtechantoat enatysts oj Stondiah stony sendy loam. 
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The Standish gravelly sandy loam consists of a loose, durk-b: 
or dark grayish brown light sandy loam to sandy loam, carrying 
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fige and medium gravel in considerable quantities, resting on a sub- 
soil of similar or somewhat lighter color and texture. Stratified lake 
deposits of variablo texture end structure may or may not occur 
within the 6-foot section (see Pl. I, fg. 2). 

‘This,coil occurs in small scattered areas north of Bald Mountain 
in the vicinity of Susanville, west of Standish, in a large body 
southeast of Bird Flat School, and in an area east of Constantia. 
‘The type comprises parts of Јако аја bars ог spits. Those are ele- 
vated above tho surrounding country and both surface drainage and 
subdrainage are good to excessive, 

Owing to the elevation of the areas irrigation is nof at present 
practicable and the type is mainly undeveloped. А small part is 
dry farmed to grain, with low yields The greater part is covered 
with sagebrush. Tt is probable that some of the land will soon be 
brought under irrigation, but the higher lying areas apparently will 
not be improved in the near future. With irrigation the type should 
give good crops of alfalfa. 

The two areas of this type occurring at Susanville represent old 
lake terraces which have been highly modified by alluvial-fan de- 
posits, the resulting soil being a rich, brown sandy loam containing 
varying quantities of medium to fine gravel, consisting mainly of 
basalt. Tho soil and subsoil may be uniform to а depth of 6 feet 
ос more or the material may grade st less depths, possibly only about 
6 inches below the surface, into stratified lake-bed deposits of light 
or medium texture. Tho drainage is good, and fruit trees, especially 
apples and cherries, in small orchards produce abundant crops with 
very little care. Owing to the small extent of this soil and to the 
fact that the grester part is included in the town of Susanville, it is 
not used for commercial orcharding. 

‘Tho following table gives tho results of а mechanical analysis of 
a fnecarth sample of soil of the Standish gravelly sandy loam: 


Mechanical analysis of Standish graveliy sandy ат. 
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‘The Standish sand consists of а brown sand, rather fine in texture, 
which continues without distinct change to a depth of 6 feet or is 
underlain at depths of 2 to 4 feet by a sandy loam or heavier textured 
material of the seme or somewhat lighter brown color. This ma- 
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torial is underlain at variable depths by stratified lako-laid sedi 
ments, frequently compact or semicemented. "Te deeper subsoil and 
the substratum are generally calcareous. The soil is friable and 
loose in structure, and some areas have been drifted into dunes 
‘Small quantities of fine gravel may be present in the surface soil. 
Evidences of the former action of hot springs are numorous and 
nodular deposita or small concretion of calcareous tufa occur, es- 
pecially south of Standish, where the type approaches in character 
‘the Churchill sandy loam. 

‘The largest area of this type extends between Standish and Edge- 
mont. Other bodies occur between Standish and Leavitt Lake "The 
type is everywhere well drained. The higher lying areas have a 
somewhat uneven topography. 

Much of tho type lies above present irrigation ditches. Whore 
tis irrigated good yields of alfalfa are obtained, some fields having 
yielded heavily for many years. Grain produces fair yields in some 
of the unirrigated areas. Much of the type is covered with sage- 
brush and rabbit bush. Further development will depend on irri- 
gation. 


The surface soil of the Standish sandy loam is s friable, medium 
to fine textured sandy loam, ranging from rich brown to dull brown 
im color. Below the depth of 19 inches there occur in places strata 
of heavy loam ог clay loam which may be compact. This material 
may continue to a depth of 0 feet or more or шау be displaced by 
sand, sandy loam or fine sandy loam. ‘The subsoil is of slightly 
lighter brown to yellowish-gray color and usually is well supplied 
with lime. The type in places is somewhat lighter textured and 
some bodies of sand may be included. 

‘The type occure chiefly about Standish and in one large area in 
Long Valley. Smaller bodies are encountered in other parts of the 
ares. It occupies gently sloping to level mesa lands аз well as level 
areas which extend well down to the floor of the valley. Та the 
former case the surface drainage and subdrainage are good; in the 
latter both may be restricted and the agricultural value of the soil 
may be impaired by а high water tablo and the presence of alkali 
In the higher areas the native vegetation includes sagebrush and 
rabbit bush, but where the drainage is poor and there is an accumula- 
tion of alkali а growth of greasewood and salt grass occurs (see 
Pl. IT, fg. 1) 

Tf well drained the type is adapted to alfalfa under irrigation, 
and about Standish it is used for this crop. Some fields have been 
cropped continuously for 20 years and still give excellent returns, 
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iclding as much вв 5 tons to the acre. Tho greater part of the type 

however, undeveloped, owing largely toa lack of water, A partis 
dry farmed to grain, with varying results, depending largely on the 
methods of cultivation, seeding, and general care. Grain is grown 
in places under irrigation. 

‘Those areas containing much slkali are not worth the expense of 
reclamation and development under present conditions. Intensive 
utilization of the remainder of the type depends on tho possibilities 
of obtaining an adequate supply of water for irrigation. 


‘The surface soil of the Stendish loam is a brown to dark-brown 
Joam which in some areas contains a small quantity of fine and 
medium gravel and may include material of lighter fine sandy loam 
texture. "he soil may be friable or mey be somewhat plastic and 
have a tendency to paddle, owing in part to the presenco of black 
alkali, The subsoil is usually of lighter brown color. At any depth 
from 1 foot to б feet or more the soil is underlain by а variety of 
calcareous stratified materials of light or heavy textare, which rep- 
resent Lake Lahontan deposits. ‘These may be compacted or semi- 
cemented во ss to interfere with the drainage and the penetration of 
plant roots. On tho other hand, the subsoil may be friable, in which 
case tho structure of tho type is suitable for growing alfalfa and 
other deep-rooted crops. 

‘The Standish loam occurs in small bodies scattered through the 
‘rea, especially in the Susan River Valley, about Standish and Stacy, 
and in Long Valley. Its total area is small. Surface drainage is 
generally fair to good, but subdrainago is in places restricted. In 
those bodies occupying the north slopes of the valley erosion is severe 
Яп a number of places. In some places alkali is present. In alkali 
areas tho vegetation is limited to greasowood and salt grass; in the 
better drained areas sagebrush grows profusely. Very little of tho 
type is under cultivation. In the area at Susagville truck crops are 
grown. Small areas are dry farmed to grain, which gives low yields. 
Some alfalfa is grown under irrigation, with satisfactory results. 
Much of the type lies too high for irrigation under present systems or 
beyond the limits of ditches. Tn areas in which the subsoil is not 
too refractory and where irrigation ean be practiced the soil is well 
suited to alfalfa and truck торх. Where the subdrainege is imper- 
fect the accumulation of alkali salts is an important factor in retard- 
ing the development of this type. 

‘The following table gives the average results of mechanical analyses 
of samples of the вой ад subsoil of the Standish loam, 
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‘Tho surface soil of the Standish clay loam is а dark-brown to dark 
grayish brown clay loam. At a depth of about 12 inches tho surface. 
soil grades into а light-brown to light yellowish brown or light 
brownish gray subsoil, variable in texture and calcareous. Usually 
this is в heavy clay loam or clay, but strata of sandy loam or loam 
may occur within the heavier material. 

Small depressions occupied by silty clay loam, clay or sandy clay 
soil are scattered through tho lower lying areas of the type, the 
sandy clay being most prominent. These areas consist of a brown 
‘lay of rather compact structure, carrying а suficiently high percent- 
ago of sand to give a gritty feel. The subsoil at a depth of 1 to 2 
feet becomes lighter in color and usually grades into strate of sandy 
Joam or fine sandy loam, or it may continue as a sandy clay or clay. 
The underlying material is calcareous and may have a light-gray or 
yellowish tint. 

‘The soil material in places is somewhat too dark in color to be 
typical of tho Standish series, sometimes being dark gray with but 
ө slight brownish tint, In color these areas approach the Carson 
series, but in topography and drainage they are more closely asso- 
ciated with the Standish series. 

‘The Standish clay loam occurs in the vicinity of Leavitt Lake, on 
the Standish Mesa, and in scattered small bodies throughout the 
northern part of the ares. The surface is smooth and level to gently 
undulating. Surface drainage ranges from good to very poor. The 
subdrainege is restricted, and alkali occurs in the lover areas. 
Where the drainage is good and water is available for irrigation the 
soil produces excellent stands of alfalfa. ‘The more poorly drained 
areas are in grass, and where badly effected with alkali or where: 
unirrigable are not utilized. 


"The soil of the Lahontan sand is a light-gray sand, high in lime 
amd low in organic matter. To a depth of 2 feet or more the ma- 
terial is friable and loose. Beneath this it consists of layers of sand 
and finer sediments extending to undetermined depths The finer 
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textured of theco strata may be somewhat compact and may restrict 
subdrainage, but the type is without true hardpan. 

‘The Lahontan sand occurs in two smell areas, one on Honey Island 
and the other on the southeast shore of Honey Lake. ‘The topog. 
raphy is level to slightly irregular. Wind action is undoubtedly 
responsible, in part, for the position and surface condition of this 
soil. The type can not be sharply separated from the Preston sand, 
from which it differs generally in the nature of the subsoil, in topog- 
raphy, and for the greater part in color and content of organic 
matter. 

The type is very poorly drained, and its low position renders 
artificial drainage dificult or impossible. Alkali normally is present. 
in considerable quantities. 

Alfalfa may bo successfully grown in places on the higher areas, 
but at present the type is used only for a few small fields of grain, 
The uncultivated areas support a stunted growth of sagebrush, 
greasewood or salt grass. 

The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of this type: 


Mechonieot analysts of Lahontan sond. 
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‘The surface вой and subsoil of the Lahontan fine sandy loam аге 
of light-gray to light brownish gray color. The texture of the sar- 
face soil averages а fine sandy loam but is not uniform, quite extensive 
areas of sandy loam and small areas of fine sand being included. 
‘Tho action cf wind is in a largo part responsible for this variatio 
The soil is friable end of high lime content but deficient in organic 
matter. 

The subsoil is variable, Tt may be fine sandy loam to а depth of 
6 feet, or heavier subsoil materials may occur. Stratified deposits of 
widely varying texture often oceur in the lower part of the 6-foot 
section. Hardpan is absent, though layers of calcareous tufa some- 
times occur, and in places affect the soil to some extent. Where these 
loyers are of sufficient thickness to affect the agricultural value the 
area is mapped аз a member of the Churchill series ‘The greater 
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part of the type is either affected with alkali at present or is subject 
to the accumulation of alkali under irrigation. 

The largest body of the Lahontan fna sandy loam occurs on and 
south of Honey Island. Other scattered bodies occur on the island, 
and north and east, of Honey Lake. The drainage of the type 
ranges from good to very poor. The large body south of Honey 
Island has а high water table, and the soil contains much alkali. 
Other areas are free from alkali, spotted with alkali or uniformly 
affected, depending upon the drainage condition. The better drained 
areas are farmed, and owing to the friable, calcareous nature of the 
soil are very productive. On parts of the type drainage can not be 
readily established. ‘The native vegetation includes seltbush, salt 
grass, greasewood, and sagebrush. 


Tho surface soil of the Lahontan loam is typically а light-gray loam, 
but over much of the type as mapped it has a relatively high content 
of silt and there are probably some areas of silt loam included. Tho 
soil is high in lime and low in organie matter. Near contact with 
the Lahontan silty clay loam the type becomes very silty, and with 
approach to sandy types it is decidedly sandy. The soil is friable 
and where well drained is highly desirable for alfalfa. The subsoil 
is variable in texture, consisting of sandy loam, fine sandy loam, silt 
loam, sand or interbedded layers of light and heavy textured ma- 
terials, Usually it is friable and open, but over small areas compact, 
or cemented, and of the nature of в true hardpan. In color it is 
light gray or brownish gray, usually becoming light gray on con- 
tinued exposure. ‘Tho subsoil is highly calcateous, i 

‘Tho type occurs south of Italy and northwest of Caineva, and there 
are other areas on and south of Honey Island. Several bodies occur 
north and northeast of Honey Lake, the larger extending from 
Amedee to and beyond Wendel. The topography is level or slightly 
uneven. Small, low dunes of sand occur in places. ‘Tho surface 
‘drainage and subdrainage range from good to very poor. The alkali 
content is so high in the more poorly drained areas as to preclude 
agriculture. The better drained and alkali-free areas are well 
adapted to alfalfa with irrigation, Small areas are dry farmed to 
grain. At present, the greater part of the type is covered with 
sagebrush, greasewood, saltbush, and salt grass, the first occurring 
in the better drained situations (see PI. IT, fg. 2) 

‘The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of the Lahontan loam: 
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‘The surface soil of the Lahontan silty elay loam is light or ashy 
‘gray in color, grading into а rather yellowish or yellowish-brown 
subsoil at а depth of 1 to 3 fost. The subsoil ehanges sharply to a 
loose sand within the 0-foot section over a part of the type, but ma- 
terial of the seme texture as the surface soil mey continue to great 
depths. The depth at which the sand occurs has an important bear- 
ing on the agricultural value of tbe soil, those areas in which the 
silty soil is continuous having poor subdrainage and being affected 
with alkali. The subsoil material where exposed has tho ashy-gray 
color of tho soil 

In texture tho soil is variable, ranging to а clay loam or light 
day. Owing to the lack of organic matter ond the fine texture of 
much of the material tho soil is sticky and is inclined to puddle. 
‘This tendency is accentuated by the occurrence of black alkali in 
varying quantities. 

Local variations in the character of the material occur. Та the 
vicinity of the Skedaddle Creek fan the type over several square 
milos has been more or less modified by sediments deposited in thin 
layers over the surface by the flood waters of tho cre. In patches 
‘weathering has proceeded to an extent sufficient to give tho soil a. 
reddish color. Small dunes occur infrequently. 

By far tho greater part of the East Side and the Island sections 
of the aren is occupied by the Lahontan silty clay loam, as are also 
considerable areas along the margin of the Susan River Valley. 
‘Typically the soil is level or very gently sloping. Tn small areas, 
such as those adjoining Leavitt Lake, it has s terrace topography. 
About Calneva the type occupies the bottom of a basin which, owing 
Хо the low rainfall, is nover filled, but which with the introduction 
of irrigation would be covered by an extensive playa lake. The 
very poor drainage conditions, together with the high alkali content 
of the subsoil, make much of the type worthless for intensive agri- 
culture. Where drainage is naturally good or can be established 
the soil is valuable for sugar bests or other root crops. The type 
is especially suited to alfalfa because of its high lime content. Tn- 
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ever, to get a good stand, Sweet clover or a winter crop of rye may 
be used to precede alfalfa. The native vegetation is sparse. Sage- 
brush теу over the better drained areas of the type, but the greater 
partis covered with spiny saltbush and greasewood. 

At present this type is not utilized to any considerable extent, and 
it occurs аз vast desert plains covered only with a low growth of 
greasewood, saltbush or sagebrush and containing numerous barren 
playas Many proposals hare been made to develop this soil on a 
large scale by irrigation projects, which were never completed. De- 
velopment of the type depends upon the introduction of water and 
the establishing of subdrainage. Some areas are not susceptible of 
development because of the presence of alkali and the difleulty of 
dreinage. 


TARONTAN алт. 


The Lahontan clay consists of a light-gray, highly calcareous clay, 
resting on а subsoil of very heavy yellowish clay, which grades 
abruptly, generally between the depth of 4 and 5 feet, into gray, 
loose sand. 

‘The larger of the barren playas occurring within the Lahontan 
silty clay loam, namely, the playas north and south of Calneva and 
one small playa on the Island, are occupied by this type. These 
areas are barren of vegetation and are locally known as slick spots” 
During wet winters they are covered with water, and exist as very 
shallow lakes. During the summer they appear as white, barren 
spots on the surface of the plains. 

‘All this type is affected by the accumulation of alkali. ‘The con- 
tent of colublo salts may be extremely high. The impossibility of 
drainage and the present high salt content of this type prevent its 
agricultural development. 

Lahontan clay, dark-colored phase—The Lahontan clay, dark- 
colored phase, is confined to a depression in the Lahontan plain near 
Calneva known as Duck Lake, which during ordinary dry years acts 
as the sink of Skedaddle Cresk. In wet years the lake overflows 
‘and the waters of the creek spread over a number of barren playas. 
‘The waters of Skedaddlo Crock have deposited fine sediments in the 
lake bottom. The surface materiel is properly Stacy material, but 
the subsoil is true Lahontan, The soil material is derived mainly 
from andesite. 

The surface soil of the phase is drab to brown or chocolate brown 
in color. A conspicuous feature of the soil is its structure, The ma- 
terial on drying checks into fine fragments forming small pellets, or 
“buckshot.” Te is this property which has resulted in the formation 
of the adjoining clay dunes, mapped as tho Preston eley adobe. The 
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subsoil and substratum material is somewhat lighter in texture than 
tho surface soil and is of the light color typical of the Lahontan sub- 
soils in general. 

Та very dry years no water reaches the Jake from Skedaddle 
Creek. During wet years, water remains in small pools in the lowest 
depressions throughout the summer, favoring the growth of marsh 
‘grasses, which are cut ог pastured. The hay is coarse and of lom 
value. "Tho position of this soil makes ito drainage and improve- 
ment impracticable, ond it is best adapted to its present use. 

‘The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of the typical Lahontan clay and of 
the dark-colored phase: 


Mechantoot enalyaes of Latonton clay. 


‘The scil of the Tuscan gravelly loam varies greatly in texture and 
in color. The loam texture probably predominates. "The color may 
be brown, grayish brown or reddish brown, and in а few cases is red. 

"Gravel particles of varied origin occur, including old suriferous 
gravels and those derived from later andesites and basalts. The 
substratum consists of в wide variety of material, including andesite 
bedrock, volcanic tufa, and stratified lake sediments more or less 
cemented. The subsoil and substratum are usually so impenetrable 
as to make the type of little or no value for agriculture. Occasional 
small bodies may be eapable of some agricultura] development. 

‘The type is tho result of the weathering of old valley-flling or 
Леке аја material which must hare been laid down at a very carly 
period. The material was composed entirely or in part of mud 
flows accompanying volcanic activity and of lakelaid deposits of 
the Lahontan period, which either consisted originally of shallow 
layers over a volcanic deposit or have since been reduced to а shallow 
layer through erosion. The type occurs in scattered bodies about the 
margin of the Susan River Volley, generally lying above prosent 
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gation developments. Tho topography is gently sloping to бер or 
irregular and the soil is subject to erosion. 

The Tuscan gravelly loam is used for grazing, but only to a small 
extent. 
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‘Tho soil material of tho Churehili stony loam is a lacustrine de- 
posit, being either а shallow layer of sediment deposited upon the 
rocks skirting tho margin of the leke or the remnants of а deep 
terrace which hes been almost entirely washed away. 

The type occurs in two variations. One is found within areas of 
solls of the Lahontan and Standish series, where the continued action 
of hot springs has left massive nodular deposits of calcareous tufe. 
"Tho second occurs slong the base of the lava beds and cones which 
skirt the valley to the north. It is evident that throughout the entire 
length of those bills skirting Honey Lako Valley hot springe wero 
at ono time numerous and active and deposited immense quantities 
of calcareous tufa, The soil here is very shallow and is underlain 
both by masses of tufa and by basalt and andesite at a depth of a 
few inches. Fragments of the lava rock and lange masses of tufa 
cover the surface. 

"This type is entirely in a virgin stato, supporting a growth mainly 
of stunted sagebrush, with some saltbush. It possesses little value, 
‘owing to its position in most casee above irrigation and to its rocky 
nature and challow depth. 


The Churchill sandy loam consists of a friable sandy loam of 
light gray to brownich-gray or brown color. The soil material cor- 
responde to that of the Lahontan and Standish series, but has been 
modified by layers or masses of calcareous tufa in the subsoil. These 
calcareous deposits in places are of such hardness or thickness as to 
act as а hardpan, Elsewhere they are decidedly fragmentary, and 
in still other places so thin that their harmful effects may readily 
be counteracted by subsoiling. Over parts of the type they render the 
soil almost valueless agriculturally. In one small area south of 
Standish the calcareous deposite are во deeply buried or so frag- 
mentary as to have litle effect on the soil. 

The greater part of the type occurs north of Stacy. Injurious 
accumulations of alkali вте unusual. With the exception of the body 
south of Standish, which has recently been planted to grain, this 
type is not used for agriculture. Tt is covered with greasewood, 
saltbush or sagebrush, 
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The soil of the Churchill loam is light gray in color, highly cal- 
‘eareons, and low in organic matter. ‘The material consists of Jake- 
aid materials identical with those of the Lahontan series. The tex- 
ture ranges from a light loam to a heavy loam, containing a rela- 
tively large percentage of silt. Within 3 feet of tho surface, how- 
ever, tho soil usually is underlain by loyers or masses of calcareous 
tufa which affect the agricultural value of the land. Small frag- 
ments of this material are also scattered over the surface of the soil, 
and occasional “ mushrooms" or irregular deposits ranging up to 
several feet in diameter occur. 

А small body of this type occurs at Amedee where several hot 
springs are active at the present time, Larger areas lie north of 
Stacy and one area on Honey Island. In places where the tufa of the 
subsoil is fragmentary or not too thick to be fractured by blasting or 
by subsoiling the type may be brought under cultivation and used 
for growing alfalfa or other crops with irrigation. Accamulations 
of alkeli occur in places. The limited supply of water for irrigation 
and the elevation of much of the type, combined with the unfavorable 
nature of the subsoil, make farming in general impracticable. The 
soil supports only a stunted growth of segebrush, spiny saltbush, 
and salt grass. 


‘The surface soil of the Carson loam is a dark-gray to black loam 
which in places approaches a fine sandy loam in texture. ‘The soil is 
rich in organic matter and lime, and is friable to slightly compact 
in structure. The subsoil is somewhat lighter in color than the 
surface soil. It may bo distinctly brownish, and is highly calcareous. 
In texture it is heavier than the surface soil, ranging from o heavy 
loam to cley. In local areas, especially in the bodies of the type 
southeast of Standish, the soil is more shallow than typical, mate- 
rials corresponding to the Lahontan Lake beds occurring within 
the 6-foot column. This material may be so compact as to form a. 
hardpan, lowering the value of the soil for agriculture. Where tho 
hardpan occurs conditions favor the accumulation of alkali, and 
these areas frequently support saline vegetation. 

The type occurs in several areas on the Susan River delta and 
along the northwestern and western borders of Honey Lake. Much 
of the land is poorly drained and is subject to overflows. "The better 
drained areas are in alfalfa, which gives light, medium or heavy 
yields, depending on the degree of drainage. The remainder of the 
type is grassland or pasture, with flats of greasewood and salt gruss. 
Where drainage can be established the soil is very produetive, but. 
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the low position prevents satisfactory drainage over a large part 
of the type. 

In tho area north of Standish the soil varies from the typical in 
that it is derived from an older formation, somewhat similar to the 
Lahontan depesits Continued saturation and slight recent alluvial 
deposits of soil over the older material, however, make the area, from. 
an agricultural standpoint, more closely related to the Carson se- 
ries. The soil here is decidedly saline and of little value. It is 
covered with greasewood and stunted sagebrush. 


cansos crar шам, 


“Tho surface вой of the Carson clay loam is s daricgray to black 
slay loam, grading into a subsoil of the same or somewhat lighter 
color, extending £o а depth of 6 foot or more. ‘Typically, the subsoil 
is а heavy clay of adobe structure, and in low depressions the 
surfaco soil has в similar structure, giving rise to the Carson clay 
adobe type. Over part of the type, however, the subsoil, is similar 
to the typical surface soil, although occasionally lighter textured 
material occurs within the 6-foot section. Both surface soil and 
subsoil are high in organie matter. 

Small areas of Peat and Muck occur within the type as mapped, 
including parts of the low, swampy areas indicated upon the soil 
map by swamp symbols, Especially is this true of the extreme 
lower part of the delta, where the soil might well be classed as 
Muck, and of bodies occurring in the drainage ways of hot springs. 
Both surface soil and subsoil here are high in lime. The soil is un- 
doubtedly very fertile and woald be highly productive vere it not 
for the prevailing poor drainage conditions. 

‘The clay loam is the most extensive type of the Carson series Tt 
covers tho greater part of the Susan River delta and occurs in seat- 
tered bodies about Honey Lake and in the Susan River valley. It 
is on this type that the production of hay and pasturage, with very 
‘wasteful methods of irrigation, has reached its largest development. 
Plate Ш, figure 1, shows cattle grazing on soils of the Carson series 
northeast of Honey Lake. 

Drainage is poor throughout the type, much of the land being 
overflowed for several months every year, and on account of the low 
position there is but little possibility of artificial drainage. In the 
area on the Susan River delta, though the present salt content is not 
suficient to warrant mapping the type as alkali land, concentrations 
frequently occur in the subsoil. The other areas are in part affected 
with alkali. In most cases alkali is a controlling factor in the agri- 
cultural development of the type.” Reclamation of the affected areas 
is dificult or impracticable, 
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Alfalfa is grown successfully in small fields on the better drained 
areas of this type. Some grain also is grown, giving only low yields. 
By far the greater part of the type supports в growth of coarse 
grasses. 


‘The surface soil of the Carson clay adobe is a very sticky, black 
lay, high in limo end organic matter and having « pronounced adobe 
structure. "Tho subecil may be of similar character to a depth of 6 
feet or more, or may be underlain below а depth of about 36 inches 
by a clay loam or material of slightly lighter texture. The subsoil 
also contains much lime and organic matter and is black in color, 
occasionally mottled with brown in the lower part. 

This type occurs in small bodies in the delta region and in largor 
areas in the Susan River volley north of Leavitt Lake, It is poorly 
drained and is in large part overflowed in the wet season. On the 
better drained areas alfalfa is grown in small fields, but the greater 
part of the type is in grass. The present grass lands are of poor 
quality and should be improved. 

‘Tho following table gives the results of mechanical analyses of 
samples of the soil and subsoil of the Carson clay adobo: 


Mechanical analyses of Cerson olay adote. 
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‘The surface soil of the Duntingsille sandy loam is typically a 
brown to dark-brown or dark grayish brown sandy loam, but it 
varies widely in color in small areas, patches of black soil occurring 
through the brown areas wherever slight depressions or especially 
poorly drained spots occur. ‘The texture also varies to some oxtent, 
some areas being a very light sandy loom. The subsoil may be either 
lighter or heavier in texture than the surface soil, but it is usually of 
similar color. In the lower lying areas heavy-textured material may 
approsch the surface, and in the lower part of the 6-foot section the 
material may be а heavy clay loam or clay. On the other hand, the 
subsoil is sometimes a loose sand. Alternating layers of fine and 
course material also occur. 
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Areas of this type lie in the Susan River Valley and skirt the lake 
to the north ang west. Tts low position prevents drainage, and most 
of the type is water-logged and affected with alkali. The surface is 
somewhat uneven, and leveling would increase the productiveness 
of some fields: 

‘The type is used to some extent for alfelfa and grain production 
and in part supports grasses of rather poor quality, used for pastur- 
age and hay. Alfalfa gives only fair returns, The yields of grain 
vary, depending mainly on the alkali content of the soil. Where 
drainage is possible the type is adapted to alfalfa. Tt may be used 
for growing truck спора. The lower areas, containing aceumula- 
tions of alkali, remain in greasewood and salt grass, and their 
reclamation is not warranted under present conditions. 

The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of the Buntingville sandy loam: 


Mechanical analyses of Buntingeillo sandy loam, 
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The Buntingville loam is a dark grayish brown loam, resting o 
subsoil lighter or heavier than the soil, of the same color as the soil 
ог darker, and mottled or variegated. In some arees it grades into 
в light sandy loam at from 2 to 6 feet, and in others the subsoil is 
throughout а heavy clay loam. Both soil and subsoil are friable. 

Tn small areas the organie-matter content is very high, but the 
greater part of the type has а somewhat lower content than would 
be expected of а soil of this general nature. The surface soil and 
subsoil are well supplied with lime, but the lime content is lower 
than in the associated Carson series. As mapped small areas of fine 
sandy loam and silt loam are included with the loam, 

‘A shallow variation of this soil occurs in which a substratum of 
the older lake beds is encountered within the 6-foot soil section. 
Where this condition exists there has been some aecumulation of 
alkali, although most of the type contains no alkali. 

The groater part of this soil occurs in two areas southeast of 
Susanville. Others areas are encountered between Susanville ond 
Lassen and in the bottom of Long Valley. In all cases the position 
of the type is such that drainage is poor, and much of the land is 
subject to overflow or to a high water table during the wet months. 
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Owing to its poorly drained nature, the Buntingville loam is kept 
in grasses, except for a small acreage of alfalfa. The grass land 
usually is poorly cared for and should be improved. The alfalfa 
fields are erndely flooded and produce only medium or low yiolds, 
Leveling of the fields and a more careful regulation of the use of 
water are needed. Much of the typo is best adapted to grass "The 
native vegetation consists mainly of various grasses and Equisetum. 

The following table gives the results of a mechanical analysis of a 
sample of soil of the Buntingville loam: 


Mechanical analysts of Duntingoio toom. 


Nune] eet. | Rm | Gorm чш" ды; enm] мк | cy 


"Tho surfaco soil of tho Buntingville clay loam is dark grayish 
brown or drab in color, becoming very dark or almost black when 
wet, The subsoil sometiines lacks the brown tint of the surface soil 
and ranges from gray to dark gray or black. The surface soil is a 
silty clay loam or clay lonin, with small undifferentiated bodies of 
clay in local depressions. The subsoil is of the same texture as the 
surface soil, ог may vary slightly in the lower part. A few small 
arens aro underlain by a deopor, light sandy subsoil. 

Та common with most of the other recent-lacustrine types, areas 
occur in which a substratum of the older lake sediments is en- 
countered within 6 feet of the surface. The older sediments are more 
impervious to water than the recent materials snd tend to restrict 
the subdrainage, resulting in а tendency toward the accumulation of 
alkali. Along Piute Creek small areas of this type have the topo- 
graphic position of a river flood-plain soil. 

The Buntingville clay loam is the most extensive type of the 
series. ‘It occurs mainly in a large area in the Susan River bottoms 
ast of Susanville and in Long Valley. Scattered small areas are 
mapped between Susanville and Lassen. 

‘The soil has poor to moderately good drainage. Large areas are 
subject to overflows during the wet months. "his condition has 
tended to retard development, and where the eubdrainage is poor 
the accumulation of alkali at the surface has rendered the land of 
very little value. On the other hand the presence of moisture has 
resulted in a good though not large content of organic matter, -Lime 
is present in sufficient quantities to counteract acidity. 
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Tho greatest opportunity for developing this type lies in the im- 
provement of the grass lands. Some alfalfa is grown, but the yields 
are low. A more careful use of water and more care in leveling fields 
would improve the stands of this crop. A few fruit trees have been 
set out on the type, with only fair results, Potatoes are grown in 
small patches, and good yields are reported. 

"The following table gives the results of mechani 
samples of the soil and subsoil of the Buntingville cl 
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‘The Hanford stony sandy loam consists of а brown sandy loam 
or send containing coarse quartz fregments and large and small 
bowlders and gravel of granodiorite or similar granitic rocks in 
such quantities as to affect the type agriculturally. This material 
may be uniform in texture and structure to a depth of © feet or 
more, or the rock fragments may occur chiefly at the surface, the 
soil changing with depth to a gravelly sand or sandy loam subsoil. 

‘This type is derived from alluvisl-fan deposits and includes land 
which is of agricultural value, though stony, аө well as land that is 
Tittle moro than a débris apron of coarse to massive rock fragments. 
‘The fans are shallow at the margin and ere underlain by the ma- 
terials of the adjoining types. 

‘The Hanford stony sandy loam occurs as moderately to steeply 
sloping areas along the footslopes of the Sierra Nevada (see Pl. 
TIT, fig. 2). Tt is irregular and broken in topography and in many 
places is subject to severe erosion. These unfavorable features and 
the elevation of the type above present irrigation supply have pro- 
bibitod its development and the land now supports a growth of sage- 
brush and chaparral or of small trees or it is barren. ‘The foasi- 
bility of irrigating most of the type is doubtful, even if water were 
available. Where the topography is favorable the heavier textured 
areas may be adapted to the production of fruits and in smell 
areas to alfalfa. 

A very distinct variation of this type occurs at Lassen. The 
origin of the soil here is somewhat uncertain, but it is evidently, 
in part at least, the result of an immense landslip which brought 
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down a great mass of material, including, besides the granodiorite, 
large quantities of basalt. Wells in the vicinity of Lassen indi- 
cate that this débris is at least 30 feet deep south of the town and 
probably it is of great depth in the higher areas to the west. Tho 
greater part of the rock in some parts of this soil body is basalt, 
but the finer soil material is derived from granodiorite, and this 
rock is present in places. Та the northern part of this body the soil 
is largely free from rock fragments and includes areas well adapted 
to fruit growing. Other areas occurring in the same vicinity сыту 
more or less basalt and andesite rock, brought down from Thompson 
Penk and the crests of adjoining mountains. The soil, however, is 
almost entirely derived from granodiorite. Basie igneous rocks do 
not occur in the areas of tho typo mapped farther to the south. 


In color and general character the Hanford gravelly sandy loam 
is like the Hanford sandy loam, differing from it only in having a 
larger content of gravel, consisting of fragments of diorite und of 
basie igneous rock. ‘The latter, however, is not very conspicuous in 
the soil material, which is derived mainly from granodiorite. 

This type occurs as small seatterod areas representing alluvial fans 
along the base of the Sierra Nevada, 


The Hanford coarse send consists of a brown to grayish-brown, 
‘micaceous coarse sand, largely quartz. Tt is loose and leachy in struc- 
ture. "The subsoil below the depth of 24 inches may be heavier than 
the surface вой, giving the type a good water-holding capacity. In 
по caso is the subsoil heavier than а sandy loam. Usually the sand or 
coarse light sandy loam extends to a depth of 6 feet or more, Gravel 
may occur in the subsoil. While the soil is coarse and loose, it sup- 
ports a sturdy growth of sagebrush. The orgunic-matter content is 
moderate. 

One small body of this type occurs west of Bird Flat School. The 
greater part occurs south of Calneva slong the northeastern slope of 
the Fort Sage Mountains and in Long Valley. The type occupies 
steeply sloping alluvial fans, which are subject to continuous modif- 
cation by wind and by the flood waters from the small canyons above. 

‘As no water for irrigation is available, no development of the type 
has taken place, and it is either covered with sagebrush or has been 
cleared and affords sparse pasturage. If irrigation water could be 
supplied, the soil would be adapted, where the topography or erosion 
is not prohibitive, to the production of stone fruits and alfalfa. 
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‘Tao Hanford sandy loam consists of а friable, loose, light to medium. 
sandy loam, of brown color, and typically 6 feet or more deep. As 
is charactoristi of allavial-fan soils, however, the soil at the margins 
of the areas is shallow and is underlain by the material of the ad- 
joining types. Fine to medium gravel is present in small quantities 
in the subsoil, and occasionally small areas of gravelly or stony scil 
‘occur. There are also included small areas of coarse sandy loam and 
coarse sand. Mica is present, but not in conspicuous quantities. 

"The type occurs on alluvial fans at the base of the Sierra Nevada, 
especially in Long Valley and at the base of the Fort Sage Moun- 
tains. These fans are gently to stecply sloping, the greater part of 
the land being suitable for farming. The slope, texture, and struc- 
ture of the soil insure good drainage. In the higher areas the air 
Grainage is good, but the lower parts of the fans are but little better. 
situated in regard to frost protection than the floor of the valley. 
‘The native vegetation consists mainly of sagebrush, which grows 
Taxuriantiy. 

At present the Hanford sandy loam is mainly unused, although 
some areas have been cleared and are devoted to alfalfa and pas- 
tures. Dry-farmed alfalfa in a few cases produces fair yields 
Where water is available for irrigation the crop grows very lux- 
uriantly, the stools being heavy and closely set. A few fruit trees 
and small home gardens give good returns with proper care. 


The Foster sandy loam is a dark-brown or dark grayish brown 
micaceous loamy sand to a heavy sendy loam, tbe sandy loam pre- 
dominating. Typically the subsoil is similar to the surface soil, the 
materiel continuing to a depth of 6 feet or more practically without 
change, except for а slightly lighter color. ‘The strips in which the 
typo occurs, however, include metorial which differs somewhat from 
the typical, representing the shallow portion of stream flood plain 
deposits about the margins. The subsoil here is usually heavier and 
of lighter color and is similar to the adjoining lake-laid deposits. 
Besides this variation there are differences in color and texture of 
the surface soil, patches in which the organic matter is high being 
black and heavy, while others ате light brown and sandy. 

‘The Foster sandy loam is encountered in the bottom lands along 
the small streams which rise in the Sierre Nevada. Much of the 
type is overflowed during the wet season ond is in в poorly drained 
condition for several months, For this reason it is used mainly for 
native hay. А few small areas with better drainage have been 
planted to truck, small fruits, and alfalfa, to which crops they are 
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well adapted. Wild grasses grow Iuxuriantly in the poorly drained 
areas, and it is probable that tho greater part of the type will con- 
tinue indefinitely to be used for hay production. With drainage all 
the type is well adapted to intensive farming. 

Foster sandy loam, dark-colored phase—The surfaco soil of the 
Foster sandy loam, dark-colored phase, is в dark-gray or brownish- 
gray to black sandy loam, highly micaceous and friable. The sub- 
soil is similar to the soil, and extends without change to a depth of. 
6 feet or more. 

This phase occurs in small bodies along the footslopes of the Sierra 
Nevada Mountains, as moderately to gently sloping alluvial fans. 
The soil receives a good supply of moisture by seepage from higher 
areas and to this fact is due its high organic-matter content and 
dark color. The lower areas sometimes merge with recent lacustrine 
deposits or Inko-terraco material, and may be swampy. 

‘Tho deep, friable nature of this soil, its high content of organic 
matter, and its good water supply render it well adapted to intensive 
cultivation, The topographic position is favorable for fruit produc- 
tion and it supports numerous small orchards. Apples and pears 
produce well. The soil is also well adapted to alfalfa and truck. 
With the exception of the small orchards, it is now largely in grain 
or grass land. 

‘Tho following table gives the results of mechanicel analyses of 
samples of the soil and subsoil of the typical and dark-colored phase 
of the Foster sandy loam: 


Aechanteat analyses of Foster sendy am. 
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‘Tho Stacy gravelly sandy loum consists of 19 inches of light-brown 
to brown sondy loam of friable structure, containing varying quanti- 
ties of gravel of basic igneous rock. The subsoil is similar in char- 
acter to the surface soil, or somewhat more gravelly or stony. It is 
loose and easily penetrable by plant roots, and continues so to a 
depth of В feet or more, except slong the margins of areas where 
older, light-gray, calcareous materials of the Lahontan Lake beds 
underlie the soil at shallow depths. The subsoil is suficiently re- 
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tentive of water to favor the development of deep-rooted crops. The 
soil is fairly well supplied with organic matter. Areas occur in 
which the soil and subsoil are quite sendy. 

The type occurs along the base of the lava plateau and the hills 
to the north of the valley. It has been derived from alluvial-fan 
deposits laid down by streams and small intermittent drainage ways 
rising in the hills. Small sesttered areas occur between Willow 
Creek and the Stato line and about Staey. Two small areas are 
mapped in Long Valley, st the mouth of a small canyon, draining 
an area of hills of complex geologie nature, but consisting mainly of 
-basic igneous rock. The fans occupied by this буро are gently slop- 
ing and are well drained. Air drainage is fair to good, giving in 
most cases good frost protection. 

At present, most of the type supports a thrifty growth of sage- 
brush. A very successful garden has been cultivated for several years 
on this soil, and it supports а small orchard of thrifty young frait 
trees of several kinds and а number of grapevines. А field of alfalfa 
which gives fairly heavy yields was noted in the course of the soil 
survey. The type needs irrigation for intensive development. 

As mapped, the Stacy gravelly sandy loam includes а stony varia- 
tion, indicated on the map hy stone symbols. This occurs in areas 
of alluvial fans, whore tho soil contains a high percentage of largo 
rock fragments, The heavy growth of sagebrush on this soil indi- 
cates that despite its rocky nature it has suficient fine material and 
sufficient depth of soil to be very productive. Much of it, however, 
oceurs at such an elevation as to be beyond any practical system 
of gravity irrigation. On account of this fact and its very rocky 
surface this land will probably not be developed for many years. 
The sloping topography and deep nature of the soil render it other- 
‘wise well adapted to orchard fruits. 

Below are given the results of mechanical analyses of fine-earth 
samples of the soil and subsoil of the Stacy gravelly sandy loam: 


Mechantcat anaiyses of Stacy gravelly sendy tours 
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The Stacy loam has a light-brown or brown surface soil, grading 
into a subsoil of the same or slightly lighter color. In texture the 
soil is pievailingly a loam, though tending in some places toward 
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silt loam and in others toward fine sandy loam. Local depressions 
include small undifferentiated bodies of a heavier adobe soil. Турі- 
cally the soil is friable, retentive of moisture, and well supplied with 
‘organic ma 

With the exception of two small areas east of Willow Creek, the 
type is confined to the delta of Skedaddle Creek. This creek has 
built up а large, gently sloping fen which extends from the hills 
north of the valley cut over the old lake sediments of the Lahontan 
series, The material in the northern part of this fan is over 6 feet 
in depth, but in the southern part it is underlain by the old lake-laid 
materials at depths of 3 to 6 feet, and along the margin the soils 
blend with the Lahontan series. "Tho soil and subsoil ebsord mois- 
tare readily, but are typically well drained and well aerated. The 
lower areas, however, have only fair surface drainage and limited 
subdreinage, In the areas of shallower soil alkali is sometimes pres- 
ent in the subsoil and is likely to accumulate at the surface after the 
introduction of irrigation, as the lake-lnid deposits may be so im- 
pervious as to interfere with internal drainage. ‘The higher areas of 
the type have suficient slope to assure some air drainage. Low-lying 
areas aro subject to early and late frosts, 

Little of the type is under cultivation. The deeper, better drained 
areas support a growth of sagebrush and the lower areas a growth 
of sagebrush and gressewood. A small ücreage is devoted to truc: 
crops and potatoes, which are irrigated from wells. Potatoes are 
reported to yield as much as 900 sacks to the acre, and other erops do 
equally vell. Alfalfa has been grown, but at present the uncertainty 
of the water supply makes its cultivation unprofitable. With an 
adequate supply of water all these crops could be profitably grown 
on a more extensive scale, 


‘The soil of the Preston sand is typically light-brown to brown, 
with light grayish brown variations. It consists of а loose sand 
which is uniform to в depth of 6 feet or more. The texture, how- 
ever, is subject to considerable variation. ‘The soil may contain an 
appreciable amount of fine material which has been blown up with 
the sand, giving almost а sandy loam texture. Such material occurs 
on the danee on Honey Island. In other places the wind-laid mate- 
rial may be less than 6 fect deep and may be underlain by finer 
textured deposits, as is the case in occasional small spots within and 
along the margin of areas of the type. Any considerable areas of 
soil of this character are separated as the Preston sand, shallow 
phase. 

By far the greater part of this type occurs in one large area about 
с. ‘The remainder occurs in scattered bodies around Honey Lake 
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and in other parts of the area, representing terraces reworked by 
wind, wind-laid material along old and present beach lines, and 
scattered rounded or abrupt dunes. The topography of these areas 
is irregular. That of the large body at Бау! is undulating to 
broken; the smaller areas consist of steep dunes or have a gently 
rounded to flat surface. In the higher lying areas, including the 
large body around Бау, the drainage is excessive. In some of tho 
smaller areas drainage is not well developed, and along the shore of 
‘Honey Lake the type includes areas of sandy beach entirely without 
drainage. 

Owing to the irregular topography, the tendency of the soil to 
drift, and the lack of water for irrigation the type is not cultivated. 
АШ the higher, better drained areas support a growth of sagebrush 
and rabbit bush, and tho lower aroas and present beach dunes groase- 
‘wood and saltbush, Irrigation is essential to the improvement of the 
type. The loose, coarse soil allows water to percolate freely, so that 
the type requires an abundant supply of water and frequent light 
irrigation. Leveling is necessary to fit the lend for the application 
of water, Protection against drifting is also necessary. With these 
improvements the вой would probably prove well suited to alfalfa. 

‘Small areas of this soil on the Island contain accumulations of 
‘alkali. In places hore salt has been blown in with tho soil material 
‘and, owing to the very slow leaching process resulting from the light 
rainfall, has not been removed. Areas of beach sands which aro 
‘without drainage also show the presence of alkali. Tho remainder 
of the type is entirely free from alkali. 

Preston sand, shallow phase — The Preston sand, shallow phase, is 
the result of complex conditions of soil formation. The phase in- 
cludes areas of old lake-lsid soils, consisting chiefly of material cor- 
responding to the Lahontan silty clay loam, over which thin layers 
‘or dunes of sand have been spread by the action of wind or the com. 
bined action of wind and water. This covering of send may be in 
‘the form of irregular dunes soveral fect high, interspersod with 
areas of unmodified lake-bed material, or it may be a fairly con- 
tinuous layer of sand ranging from several inches to 2 feet in thick- 
ness. The send is brown to light grayish brown in color and is 
uniform throughout its depth. The material underlying the sand is 
for the most pert similar to that of the Lahontan silty clay loam, 
but includes materials corresponding with other heavy, lakelnid 
soil. The sand is loose and is still drifting. 

"This phase ocoars chiefly to the southwest of Calneva and in other 
scattered bodies. The surfaco is slightly irregular to level, with the 
greater part fairly level to gently sloping, but marked by some small 
dunes. The drainage is fair to poor, The lower areas in some 
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cases are almost without natural drainage and owing to this fact 
and to the alkali content of the subsoil are unfit for irrigation. 

‘At present most of the area of this phase is uncultivated, and is 
covered with a growth of greasewood, saltbush, and sagebrush. А 
fow small areas aro cleared and planted to grain or poorly farmed to 
other crops. The introduction of water for irrigation is essential to 
further development, and in the better drained areas irrigation 
should prove successful with leveling of the dunes and protection 
against drifting. Where there is but a thin layer of sand, the under- 
lying heavier’ material might be mixed with it by deep plowing so 
as to produce а friable loam or sandy loam which would be absorp- 
tive and retentive of moisture, and not subject to movement by wind 
action. The calcareous nature of the underlying Lehontan material 
‘would give a soil rich in lime and well suited to alfalfa. 


RESTON лї люн 


The surface scil of the Preston clay adobe is brown to rather dark 
brown, having in places a reddish tint. When wet it is very sticky 
and upon drying it cheeks, forming the deep, jagged cracks typical 
of true adobe soil. The subsoil is similar to the surface soil. 

"Tho type occurs northwest and south of Calneva. The material 
is the result of tho removal by wind of clay pellets from the bottom 
of the lake or playa and their accumulation in the form of dunes. 

The type is mapped as spotted with alkali. Apparently salts heve 
been blown out with the soil in some cases, while in other places the 
material is salt free. Owing to the very slight rainfall of the region 
the soluble matter Кав not been leached from the soil. The topog- 
raphy makes irrigation, which is essential to the development of 
the type, impracticable. ‘The entire ares is covered with groase- 
wood. 

The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of tho Preston clay adobe: 


Mechanical analyses of Preston clay adobe. 
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Tho mountainous soils of mainly nonegricultaral charactor sre 
mapped as Rough stony land. This type as outlined includes small 
areas suitable for agriculture, but in general the land is so rough and 
stony that no important development is possible, 
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Large areas of alkali land occur within the area surveyed. This 
fact has been disregarded in many of the proposed schemes for devel- 
opment of the Honey Lake Valley, with the result that its productive 
capacity has boon, in mény cases, overestimated. 

‘A classification of the affected arcas was made during the course of. 
the soil survey. The results of this work have been embodied in the 
alkali map, Plate C. 

For the purposes of this classification the affected areas were placed 
in four groups, according to tha following criteris 

Firat group. Land containing an average of less than 200 parts of 
salts per 100,000 of air-dry soil, or 02 per cent of soluble salts in the 
6-foot column, and without local areas or spots of higher concentra- 
tion. Land of this grade is shown on the map by letter symbol Р. 
Tt is considered free from injurious amounts of alkali, 

‘Second group—Land in which a concentration of salts in excess 
of grado-F oceurs in spots. Such lands gre usually referred to 
“spotted,” and while fair crops may be grown the condition is in- 
dicated by the occurrence of local barren or unproductive spots. 
(Symbol, 8.) 

Third group —Land containing an average of 200 to 500 parts per 
100,000, or from 0.8 per cent to 0.5 per cent of soluble salts in the 
6-foot column. Land of this grade is unproductive for general pur- 
poses, but may produce partial yields of the more alkali resistant. 
crops. (Symbol, 2.) 

Fourth group.—Land containing an average of more than 500 
paris per 100,000, or over 0.5 per cent of soluble salts in the 6-foot 
column; or land having а concentration of over 1,000 parts per 
100,00, or 1 per cent, in the surface foot. Land of this grade is 
usually barren or supports only alkali-resistant weeds and grasses. 
(Symbol, Р.) 

The general character of the lard, the probability of further ac- 
cumulation, the presence or absence of the highly injurious black 
alkali, and the position of the salt concentrations in the soil column 
were also taken into consideration in the mapping, so that the mathe- 
matical limits given above are not in all cases strictly followed. 
‘Whore the indications аго that alkali would accumulate rapidly 
under irrigation, or where relatively large quantities of black alkali 
аге present, the soil may have been mapped of higher alkali content 
than the present actual salt content would justify. In cese the con- 
centration of the salts occurs in the subsoil and the drainage is good 
and indications are that the salts would be leached from the soil and. 
removed under irrigation the reverse may be true, 
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The following table gives the acreage of land of the several grades. 
From this it will be seen that between 29.5 per cent and 32.0 per cent 
of the land surveyed contains alkali in suficient quantities to be in- 
jurious to crops: 


Areas free from or affected with айай. 
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‘The alkali in the lands of the valley, which consists mainly of 
sodium chloride, sodium sulphate, and sodium carbonate, has been 
derived in part from evaporation of saline waters of former Jakes, 
and in part through recent accumulation of the Teachings from 
alkali-bearing soils or rocks The former condition occurs in the 
soils of the Lahontan series of the East Side, on the Island, and in 
other scattered localities; the second condition occurs in the stream 
bottoms and along the lake shores. . 

‘A study of the map shows that the greater part of tho scil on the. 
East Sido contains alkali and that in much of the affected erea the 
content is sufficiently large to make the land worthless for agricul- 
ture under present conditions. Owing to the fect that very little 
surface drainage water now reaches this land, there is but little 
accumulation of salts on the surface from evaporation, and alkali 
crust occurs only in small areas Tests of the subsoils, however, 
show them to be highly charged with salts. Large areas have a 
concentration of over 2 per cent, or 9,00 parts per 100,000, in the 
fourth to sixth foot. Black alkali forms a small percentage of the 
total salt content, most of it being common salt. With the applica 
tion of irrigation water these salts would be dissolved end would 
tend to concentrate at the surface with evaporation of the moisture, 
эв the area hes very little natural drainage end most of the e 
water would be removed by evaporation. In the vicinity of Cal- 
neve drainage is impossible, as this country may be considered the 
bottom of а basin, The improvement and irrigation of this land 
would bo very dificult or futilo. In the higher areas artificial drain- 
age may be feasible, А very light, sandy substratum, which occurs 
under the greater part of the soils of this region, facilitates sub- 
drainage. The use of the water of Honey Lake, analyses of which 
are given in the chapter on irrigation, on these soils, slresdy highly 
charged with alkali, would be hazardous Wells in this region also 
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эге frequently so saline that their waters are not fit for irrigation 
purposes. 

‘Recent accumulations of alkali salts from evaporation of surface 
and subsoil waters occur in the Susan River Valley and extensive 
areas are found along the northern shores of Honey Lake. Tn such 
cascs tho salts have been transferred from alkali-charged adjacent 
lands by drainage waters or from concentrations in the subsoils by 
‘movement of capillary moisture from below. In marked contrast 
to the East Side, the alkali here occurs chiefly concentrated at the 
surface and extensive areas are covered with white crusts. Relatively 
large quantities of black alkali oceur in spots in these regions. The 
total amount of salts based upon an average of the 6-foot soil column 
is sometimes small, but the soil is unproductive, owing to high sur- 
face concentration. In the Susan River delta and various other low 
marshy areas, a condition of high concentration is avoided only by 
the constent use of large quantities of water which keeps the soil 
solution dilute. ‘These areas have been mapped as alkali free, but 
a careful study of their condition should be made before a change is 
attempted in the agricultural method, as any modification of the 
present practice might accelerate the aceumulstion of salts. To the 
south of Honey Leke considerable areas of alkali land, the result 
also of recent accumulation, occur. South ofthe island lies a large 
area which has а high water table. Further development of irrige- 
tion in the region will probably bring the water still nearer the 
surface, 

In the southern part of the area much of the land in the bottom of 
Long Valley is spotted or uniformly affected with alkali. This is 
duo, in pert, to recent accumulation and in part to old deposits of 
salts. ‘The valley floor between Doyle end Constantia is poorly 
drained and is subject to a high water table, at least during the 
spring months, when over much of the ares the water stands about 
8 feet below the surface. This condition has resulted in the accumu- 
Tation of salis at the surface. Spots of black alkali frequently occur. 
Locat spots on the heavier soils of the higher lands of Long Valley 
are азо affected by alkali. These areas are rot extensive and, in 
many cases, would soon improve under irrigation. 

‘The reclamation of the lends containing an excess of alkali, and 
tthe prevention of an accumulation of the salts can be accomplished 
by draining and flooding, where there is sufficient slope and an out- 
let for the drainage waters. When partially reclaimed the more 
‘alkali resistent crops such as some of the sorghums, sugar beets, and 
Sweet clover can sometimes be grown, with improvement in the soil 
conditions. ‘These crops do not sensibly take up tho excess of salts 
from the soil, but do improve the physical condition of the soil and 
aid in drainage through which the dissolved salts are removed. 
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‘The attempt (o reclaim the lower Ling depressions or flats by 
means of irrigation and flooding without dramage can not be recom- 
mended. 

‘The occurrence of impervious strata in the soils favors the accumu. 
ation of alkali and makes reclamation dificult? Especially is thi 
truo where such a stratum occurs close to the surface. This condi 
tion is frequently found in the lake-laid soils of the Honey Lake 
area, In some cases where such a condition exists, which can be 
readily ascertained by boring, deep plowing or subsciling may give 
some relief. Blasting, it is believed, would not be found effective in 
any considerable number of cases as the strata are not ordinarily 
brittle enough to be shattered. 


DRATNAGE, 


‘The need for drainage in the area arises from two widely different 
conditions. First, tho «Ша lands requiro subdrainage bofore they 
сап be developed under irrigation, and second, the marshy lands in 
the Susan River Valley region and the peaty areas at the lower end 
of the Susan River delta require artificial drainage to remove a 
natural excess of water. 

For this purpose tile drains ere preferable, but the cost of drain- 
ing the arid alkali lands by means of tile drains would be prohibitive 
under present conditions. n some cases open ditches could probably 
be constructed at a cost that would not be prohibitive, and would 
give considerable relief. With the further development of irrige- 
tion in the flat east of Lascen it will be necessary to remove by some 
means the water accumulating in the subsoil. This could probably 
be accomplished by means of open ditches leading to Honey Lake. 
Open ditches may also be found to be the solution of the alkali prob- 
Jem on the floor of Long Valley. Where water is applied to the soils 
of the East Side, with the exception of the Skedaddle Creek fan; or 
to the Island, ditching will also be necessary. Unfortunately, large 
areas, especially about Calnera and in tho lower part of tho Island, 
have no outlet for drainage. 

Some of the lands of the Susan River bottom aro so wet as to be 
naturally unsuited to any except marsh vegetation. Drainage of 
much of this land is dificult or impracticable, but small areas could 
probably be improved by the construction of short open ditches. 
‘The reclamation of the peaty lands on the lower delta of the Susan 
River depends upon drainage. These lands lio so low that sye- 
tems of drains with gravity outlets would be impracticable, exegpt 
in small arcas, and it will be necessary to construct levees and to 
pump the drainage water over them, ав has been done successfully 
in large areas in other parts of the State, With such reclamation 
these lands should prove productive 
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With the introduction of water for irrigation’ from without the 
basin the drainage problems would bo decidedly complicated. If the 
annual introduction from all outside sources amounted to 75,000 acre- 
feet of water, Honey Lake might be materially reised, and, provided 
large quantities of this water were applied to the lands about Stacy, 
the water table in the Calneva district would be raised to a height 
considerably above its present level and а lake would be formed in 
the Fish Springs Sink. ‘The result of adding water to these natural 
sinks, which are relatively worthless, would be less serious than the 
effect on the water table in the areas where the land is relatively level 
and the subsoils heavy or stratified. In such areas the additional 
water would raise the ground-water level and would probably enuse 
alkali accumulation at or near the surface, making drainage neces- 
sary for continued cropping. 

‘The problem of drainage is an important one in the valley at the 
present time. ‘The extension of irrigation, without striet control of 
tho quantities of water used, will materially increase tho area in need 
of artificial drainage. 


тазтолттох2 


The first record of irrigation in the Honey Lake Valley dates 
back to 1854, to а fling on Smith Creek (now Pinte Creek) by 
Isaac Roop. Since that time many filings have been made on the 
waters in the various streams and lakes tributary to or near the 
valley. Irrigation projects have been developed by individuals and 
under partnership agreements in the Susan River Valley and delta, 
and at the present time those small enterprises constitute a large 
part of the irrigation development in the area. Under these systems 
aro irrigated the valley and delta of the Susan River ond flats north- 
weet of Honey Lake. Most of the claims to water ore based on 
riparian rights. The method of handling the water is primitive and 
‘wasteful and has been в retarding influence in the development of 
the valley. On the Susan River delta irrigation is accomplished 
by aid of a complicated network of sloughs which distribute, the. 
water over the fields in а haphazard way. During the time of the 
spring floodé thie country is entirely inundated. From the land 
irrigated in this wey is harvested а crop of tule hay, yielding prob- 
ably 14 tons to the acre. Some fall pasturage also is afforded. 
‘The greatest advance in irrigation in the valley was made when 
storage was established for the flood waters of the Susan River and 
“in te preparation cf thik cater the autor has arava upon The flowing pontine 
“ы maton Preiems ot повер Lake pesin, Cat, чта. К. Say, т. в. D. A, O. в. 
Dal M0- ерин of tbe Cosermdon Comino of the State ot Сы. 2012, к. 116 
ШЕ: No. 207, бештен of Surface Waters с Cal. Fart Ти, 
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the water diverted for the irrigation of the country about Standish. 
This system was installed somewhat over 20 years ago and has since 
undergone а number of changes. It is now under the control of the 
Lason Irrigation Co. The water rights of tho company, after 
continuous litigation for many years, now seem to be well established. 
The flood waters are used directly in the spring; but as soon as tho 
flow of the river is reduced, the water from storage in Lake Leavitt, 
‘McCoy Flat, and Hog Flat is drawn upon, About 3,000 acres are 
now watered under the project st a flat rate of $L per acre. Plans 
are now under way to develop the system further by building a high- 
line ditch to carry water to the terraces about Johnstonville. This 
would bring under cultivation land well adapted to irrigation now 
lying idle beceuso of a lack of water. 

Many small streams rising along the eastern slope of the Sierra 
Nevada Mountains are used to irrigate small areas of land lying at 
their base or, in some cases, on the valley floor. Throughout this 
section seepage from. the mountains above and water from springs 
are also relied on for irrigation. The lends thus irrigated, occur 
from tho southern limits of the area through Long Valley end tho 
Lassen-Milford country to Gold Run Creek. Tho water of these 
streams is either distributed over grass land in the seme mainer аз 
in tho Susan River Valley or is diverted under somewhat more sys- 
tematic methods to alfalfa fields or small orchards On the largest 
of these streams, Baxter Creek, а project for further development 
of water is now being promoted. Plans are to build a storage reser- 
voir in the Elysian Valley with a capacity of 13,000 acre-feet. This 
would make available the flood water of the creek for the irrigation 
of the lands about Lassen and west of Edgemont. 

‘Under the terms of the contrasts, not more then 8,000 acres are to 
bo brought under tho system and the present plans include 7900 
acres. It is proposed to sell water rights under the system at $50 per 
acre, payable in installments covering a period of years, the system, 
‘when payments are completed, to become the property of the farmers 
эз stockholders in the Farmers’ Cooperative Association. Up to tha 
present time, the project has failed to secure suficient financial back- 
ing. Records of the flow of the creek are not available except for tho 
last few yoars and tho amount of water available is not conclusively 
shown to be sufficient to supply the demands to be made on it under 
the proposed project. The only possible source of water within the 
valley for these lands are Baxter Creek and Long Valley Creek, and. 
they are entirely inadequate, even when the fensibility of develop- 
ment through storage is assumed. These facts have Ted those inter- 
ested to look outside the valley for a source of water. Surveys were 
carried to the Little Truckee River, but engineering difficulties and 
prior rights rendered unfeasible the plan to obtain water from this 
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source. It has also been sugested that water might be brought from 
the Pacific coast drainage from the Last Chance creeks. ‘There are 
two Last Chance creeks in Plumas County, both tributary to the 
Feather River. The larger flows into Sierra Valley, the smaller 
Into Genesee Valley. It would be possible to develop water for the 
Honey Lake Valley from both of these. The smaller creek might be 
carried through the crest of the Diamond Mountain Block by means 
of a small tunnel and used to irrigate the lands about Milford. Tho 
supply of water obtained would bo small and the watershed which 
could be controlled at this elevation would be inextensive. ‘The 
larger creek might be stored in Last Chance Valley and from there 
carried through a tunnel at Chileoot into Long Valley. The area 
possible of irrigation from this supply is estimated at 18,000 to 20,000 
neres. Whether either of these plans is practicable has not yet 
been determined. 

Many projects having as their object tke development by storage 
of the waters of Willow Creek and its tributary, Petes Creek, have 
been proposed but none hare been.carried to completion. The fow 
of the creek is now discharged on the Susan River delta and forms a 
part of tho water used on the hay lands of that district. Numerous 
claims have also been made on the water of Balls Canyon Crook, 
which is a tributary of Willow Creek, with the intention of storage. 
The watershed in this caso is vory poor, consisting of barren lava hills 
which receive very scant precipitation and have little capacity to 
withhold the run-off. The proposed storage has never been carried 
out except in а very small way. 

Many attempts have been made, some as early as 1882, to finance 
a project to tap Eagle Lake, lying 10 or 19 miles north of Susarivillo, 
and render its waters available for use in tho Honey Lalo Valley. 
‘The plans call for a tannel some three-fourths mile or more in length 
‘and about 1,000 feet have been excavated. This tunnel would empty 
into Willow Creek, from which the water would be withdrawn а 
few miles above Standish and conveyed by means of n high-lin 
canal to the Fast Side. Such а сала], known as the Ward Lake Ditch, 
was actually built but has fallen into disuse, Much of tho land 
intended to be brought under water contains so much alkali that it is 
worthless under present conditions. The area to be supplied with 
water—some estimates were as much as 100,000 acres—is entirely out 
of proportion to the amount of water available. Tt has been pro- 
posed that a part of the flow of tho Susan River could be diverted 
‘and stored in Eagle Lake. This is believed to be feasible, and if it 
were doro the water supply would be greatly augmented. 

No official data have been collected on the flow of Skedaddle Creek. 
‘This stream is very irregular, During dry years no water descends 
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as far as the floor of the valley, though in wet years it may overflow 
large areas. A dirt dam was built to store the flood waters, but 
this was washed away and no subsequent attempt to provide storage 
has been made, The character of the watershed, which consists of 
barren lava hills, and the uncertainty of the rainfall, make the stream 
а very unreliable source of irrigation water. 

Long Valley Creek represents almost the entire water flow dri 
ing into the valley from the south. This creek has a large water- 
shed, but its flow is uncertain, intermittently torrential in character, 
and the water carries considerable sediment. It has been proposed 
to store the waters of this stream in Dry Valley, in Red Rock: Valley 
or in o reservoir to be developed by tho“ Lako Greeno Dam,” about 4 
miles north of Doyle. Some construction work has been done in 
furtherance of the plan, but the project has never been completed. 
Storage on this creek is now limited to one very small reservoir at 
Constantia. During the flood periods of wet years Long Valley 
Creek contributes а large volume of water to Honey Lake, but dur- 
ing dry years the flow is small. A conservative estimate of tho 
water annually available for storage is 80,000 acre-feet. 

‘The waters of the hot and warm springs northeast of Honey Lake 
аге used to flood native grass land. The water of the spring at High 
Rock is used to irrigate an alfalfa field, which after many years of 
continuous cropping still gives excellent yields. 

‘Two cooperative and several individual attempts have been made 
to utilize the waters of Honey Lake for irrigation. The Standish 
Water Co, orgenized in 1909, installed а large pumping plant on 
the shore of the lake below Amedeo and constructed а system of 
itches to furnish water for 4,000 acres of land. Only а small area 
‘was cropped under the system, though the results from the experi- 

went, which included sugar beets, alfalfa, and wheat, are reported to 
have been favorable. The Honey Lake Irrigation Co. constructed 
а pumping plant and system of ditches on the Island, but have not 
proceeded with further development. The capitalists interested in 
these two projects expected to secure title to Government land under 
the desert act, but were unsuccessful, us the present law of the Stato 
makes no provision for securing title to water in lakes which have 
по outlet.’ The United States Land Office has ruled in these cases 
that as the claimants to the land have not title to the water with which 
they propose to irrigate, they have not complied with the requirements 
cf the desert act. The question awaits the expected change in the 
California law for settlement, and it seems probable that title will 
soon be secured. Individuals who have filed on land adjoining the 
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Take shore and built pumping plants on their claims which are fed. 
by ditches leading from the lake have succeeded in obtaining title to 
their land. In general, after securing title, they have not continued. 
development, and although one or two at present ate using the lake 
water, no data relating to the effect of the continuous use of this 
water for irrigation are available. The salinity of the lake water 
and its fluctuating volume render such projects dubious, especially 
when one considers the facts that most of the land which is to be 
irrigated is slightly to highly charged with alkali, that the soils are 
heavy textured, and that the drainage’ is deficient. 

Irrigation by pumping from underground waters and from arte- 
sian wells has been practiced on small tracts on the East Side. Many 
wells have been put down in this district, the object in most eases 
being to obtain title to lands under the desert act, after which they 
were not further developed. Many of the Wells are highly saline * 
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and unfit for irrigation use. Others give a very unreliable supply. 
A few are satisfactory both in quality and quantity, Along the base 
of the lava hills north of the valley, especially about Stacy, is an 
artesian belt, in which flowing water may be obtained at a depth of 
bout 400 feet. A number of wells hava been developed, several of 
which are now uncapped, although the waste water is not used. A 
few of the wells are used to irrigate small areas of truck crops. 
‘Pumping in tho valley is very expensive, distillate here costing double 
the market price at Sacramento and no electric power being available. 
Because of the quality and quantity of water obtained and the cost of 
pumping, it is evident that no extensive development in this district 
сап be expected from the use of the underground water supply. Trri- 
gation by pumping from wells is being attempted also in the vicinity 
of Leavitt. It is said that a plentiful supply of good water ean be 
obtained in this vicinity. 

After a careful study of the water resources of the Honey Lako 
Valley and of soil and climatic conditions, the following conclusions 
seem warranted: With the exception of а few areas of soil along the 
base of the Sierra Nevada Mountains, irrigation is essential for 
intensive agriculture. A large part of the valley land can not be 
relied upon to give profitable yields under dry farming, even of ex- 
tensive crops such as grain. Susan River and its tributaries afford a 
reliable source of water for the irrigation of the northwestern part 
of the valley, provided more economical use is inaugurated. Ап 
efective development of the waters of Eagle Lake would probably 
furnish а supply sufficient to irrigate all the remaining lands lying 
on the northern side of the valley, including the lands about Stacy 
that do not contain so much slkali as to render them unfit for eulti- 
vation. The remaining lands of the valley are without water supply 
for irrigation, except small areas along the western edge, irrigated 
from streams rising in the Sierras and from springs, ond other inex- 
tensive areas сарае of irrigation by pumping from an underground 
source or from artesian wells. 

Recently there has been considerable agitation concerning irriga- 
tion development in the valley. During the winter of 1915 the 
water resources of the valley were partially investigated by the 
United States Reclamation Servico. 

The methods of irrigation at precont used in tho valley are 
unsystematic, consisting simply of getting the water on the land in 
the quickest and easiest way possible. Checking of alfalfa fields 
is practically unknown. In a few small orchards and gardens irri- 
gation by furrows is practiced. 

No data are available from which to determine the correct amount 
of water for maximum production in the valley. The duty of water 
undor the present systems of irrigation is very low, especially in 
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the delta region. It is this wasteful use of water that hes been an 
importent factor in reterding the growth of the valley. As in the 
delta, the present duty of water on the mesa lands is very low—sur- 
prisingly so when one considers the difficulties that have been over- 
come in obtaining water. This wasteful use has resulted in the ruin- 
ing of some of tho lower lying areas. Prof. Frank Adams? in 
making his estimates of the water possibilities of the valley, supposes 
a duty of 15 acre-feet under direct use and 2 acre-feet under storage. 
The Baxter Creek project was estimated on a basis of a duty of 1.5 
acre-feet, The correct duty undoubtedly varies very much, depend- 
ing on the character and location of the soil. Some of the sandy 
soils require large amounts of water, while large areas of heavy-tox. 
tured soils will produce maximum crops with much less. The soils 
along the weetern side of the valley requiro less water per acre than. 
those of the east side of similar character, as there is a decided sdvan- 
tage in favor of this locality in the amount of precipitation. 


SUMMARY, 


‘Tho Honey Lake area has an extent of 590 square miles, or 338,560 
acres, lying Within and adjoining the Honey Lake Valley, in south- 
eastern Lassen County, Cal The average elevation is approxi 
mately 4,000 feet above sea level. The greater part of the area is 
included in the Great Basin region, Honey Lake Valley represent- 
ing the lowest part of the Honey Lake Basin, an arm of ancient 
Lake Lahontan. Honey Lake, lying in the valley, receives the drain- 
‘age of the greeter part of this basin. 

‘Tho area has a varied topography ranging from level on the 
valley floor to rough mountainous in the foothills along the margin. 

‘The principal town in the valley is Susanville, with а population 
of about 1,000. The population of the area surveyed is about 2,000. 
Good transportation facilities are furnished by the Southern Pacific, 
the Western Pacific, and tho Nevada, California & Oregon Rail. 
roads, tho latter a narrow-gauge line. 

The Honey Leke Basin and adjacent eastern parts of the area 
comprise a desert region, arid, and covered only with sagebrush or 
other desert vegetation. The Sierra Nevada and foot slopes are 
subject to greater precipitation and are in part forested. 

The climate differs materially from that of the greater part of 
Californie. Tho eastern part of the area is arid and the western 
part somiarid. Tho winters are moderately cold but not severe. 
During the summers the days are warm but the nights are cool. 
The length of the growing scason varies widely in the different sec- 
tions; in general, it is shorter than over most of California. 


"^Isrgatien Resonrces of Сатов end Their Очила нов, United States Department 
t Agricuture, Otia of Experiment Statens, Beis 254. 
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‘The fret permanent settlements in the area were made in the 
carly fifties. Agricultural development has been slow, and has been 
restricted by lack of water for irrigation, 

Less than 25 per cent of the land of the aren is under cultivation. 
Practically no intensive farming is now practiced. Alfalfa and wild 
hay are the principal стора Dairying based on alfalfa and im- 
proved native meadow, promises to become an important industry. 
‘The hoy is now mainly fed to range cattle. Other crops are of 
miner importanes. The hardier fruits aro grown locally and alfalfa. 
всей is produced to some extent, and the development of certain in- 
tensive farming crops with the raising of hogs and other live stock 
offers good opportunities in some sections. 

‘The soils are classed under seven general groups: (1) Those de- 
rived from residual materia], (2) those derived from old valley-filling 
material (chiefly Lahontan Lake beds), (3) those derived from mate- 
rial of the Lahontan beds modified by chemical precipitates, (4) 
those derived from recent lake deposits, (5) those derived from re- 
cent alluvial fan and stream-bottom deposits, (6) those derived from 
wind-laid deposits, and (T) miscellaneous material. In extent the 
old valley-flling soils are by far the most importent, but are not 
extensively utilize, The recent lake-laid soils and recent alluvial 
soils support a large percentage of the present agriculture. 

"The first 6 general soil groups include 13 soil series and 34 soil 
types. An additional type of nonagricultural material, Rough stony 
Jand, is also mapped. 

‘The soils of the first group are represented by the Holland and the 
Olympic series; those of the second group by the Johnstonville, 
Standish, Lahontan, and the Tuscan series; those of the third group 
by the Churchill series; those of the fourth group by the Carson and 
the Buntingville series; those of the fifth group by the Hanford, Fos- 
ter, and the Stacy series; and those of the sixth group by the Preston 

The Holland series includes types with brown soils derived from 
quartz-bearing erystelline rocks. It is represented by a single type, 
of coarse sandy loam texture, with a dark-colored phase, Much of 
ho soil is stony and it is of little agricultural importance. 

The Olympic series includes types with brown soils derived from 
basaltic rocks, t includes in this survey but a single type, а stony 
loam. Tt is quite extensive, but of little agricultural importance. 

‘The Johnstonville series includes brown soils derived from old 
Lshontan Lake terraces. Tho parent material is mainly granitic and 
derived from the Sierra Nevada Mountains, It is represented by two 
members, а coarse send and a sandy loam, with loamy and poorly 
drained phases, respectively. The soils are not as yet extensively 
utilized. 
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‘The types of the Standish series consist of brown soils occupying 
Lahontan Lake terraces and derived from materials coming from 
many kinds of rocks. The subsoils are lighter colored than the soil 
and calcareous The sand, stony sendy loam, gravelly sandy loam, 
sandy loam, loam, and clay loam members occur. They are partly 
used for dry-farmed grains, and where irrigated, to a considerable 
extent for alfalfa. The irrigated areas constitute some of tho most 
productive land of the survey. Poor drainage and alkali sometimes 

"The Lahontan series includes types with light-gray calcareous soils 
and subsoils derived from old lake-laid deposits of Lake Lahontan. 
‘They occupy extensive desert areas much of which are poorly drained 
and charged with alkali salts, Some areas are capable of develop- 
ment under irrigation, but the soils of this series ате not at present 
extensively farmed. The sand, fine sandy loam, loam, silty clay loam, 
and clay members of the series aro mapped. 

‘The Tuscan series includes types with brown to reddish-brown 
shallow soils and а substratum of cemented or indurated gravel and 
voleanio tuffs, It is represented in this survey by a gravelly loam 
type of practically no agricultural importance. 

‘The Churchill series includes material similar to that giving rise 
to the Standish and Lahontan series, but modified by nodular or 
dardpanlike deposits of calcium carbonate. It is represented by 
three members, the sandy loam, stony loam, and loam. They are in- 
extensivo and not of groat agricultural importance. 

‘The Carson series includes types with dark-colored soils and lighter 
colored subsoils, occupying recent lake bottoms, The soils contain 
much organic matter and the subsoils are high in lime. Three types, 
the loam, clay loam, and clay adobe occur in this ares. They are 
extensive, but poorly drained and utilized mainly for the production 
of wild hay, or as pasture. 

‘The Buntingville series includes types with brown soils and similar 
in topographie position and origin to tho Caron series, but with less. 
calcareous subsoils It includes three types, the sandy loam, loam, 
and clay loam. Drainage is poorly developed and injurious quanti- 
ties of alkali are present in many places. The soils are used mainly 
for the production of wild hay. 

‘The Hanford series includes types with brown soils and subsoils, 
of recent alluvial origin, the material coming originally from granitic 
rocks. They occur principally as alluvial-fan deposits at the foot of 
the Siorra Nevada Mountains, and are well drained. Their area is 
not extensive, and owing to lack of water for irrigation little use is 
made of them. The coarse sand, stony sandy leam, gravelly sandy 
lou, and sandy loam members are represented. 
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‘Tho Foster series includes recent alluvial types with dark-brown 
soils. The materials have been washed from granitic rocks. The 
types oecupy minor stream bottoms and alluvial fans extending from 
the Sierra Nevada Mountains, Only the sandy loam member with a 
dark-colored phase is mapped. Tt is of small extent. Some of the 
land is used for wild hey, alfalfa, and truck and orchard сторо, 

‘The Stacy series includes types with brown soils and subsoils, 
occupying recent alluvial fans, and derived from material washed 
from basaltic and sndesitic rocks. The gravelly sandy loam and loam 
members of the series occur in this area. They are well drained, but 
of little present agricultural importance owing to lack of facilities 
for irrigation. 

"The Preston series includes types with light-brown to brown soils 
cf wind-leid origin. The sand and clay adobe types, the latter formed 
by small clay pellets heaped up into dunes by winds, are mapped. 
"The former is extensive, bat not utilized. 

‘A large proportion of the area is affected by alkeli, Tho lower 
parts of the valley are poorly drained. These two factors limit the 
value of much of the land in the valley. 

Irrigation is necessary for intensive cultivation in the western part 
of the ares, and is essential to any kind of ferming in the central 
and eastern parts, 

Irrigation as now practiced is very wasteful. Water for irriga- 
tion of only а small part of the valley has been developed. Further 
‘extension of agriculture in the valley depends upon the development 
of water for this purpose. 
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JOINT RESOLUTION Amendiag рэм то numbered eight, Itr ate Congram, 
TE Ge oris nous of the suport om Mid агылш ef te Divison af Sal 


Departweat of адлаш 

Revolved by the Senate and House of Representatives of the United States of. 
Ameren үп Congress assented, ‘That public resolution numbered енди, Fifty- 
Sixth Congress, second session, approved February twenty-third, nineteen hut 
ча and one, be amended by striking eut all after the resolving clause uad 
inserting in leu thereof the following 

‘That there shall be printed ten thousand five hundred copies of the report on. 
field operations of the Division of Soll, Department of Agriculture, of which ono 
thousand five hundred copies shall be for the uso of tho Sonate, таю thousand 
copies for the use of the House of Representatives, and s'x thousand ecpies for 
the use of the Department of Agriculture: Provided, ‘That m acatton to the 
Humber of copies above provided for there shall be printed, аз soon аз the manu- 
script can be prepared, with the necessary mays and Mlusirations to accompany 
ira report on each area surveyed, In the form of advance sheets, bound ia 
paper covers, of which five hundred copies shall bo for tho uso of cach Senator 
from tho Stato, two thousand coplos for the uso of each Representative for tho 
‘congrosstorel district or districte in which the survey is made, and one thousand 
‘copies for the nse of the Department of Agriculture 

Approved, March 14, 1904. 

10» Juiz 1, 1001, tbe ше af Solle ws 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The 
Natural Resources Conservation Service (NRCS) is committed 

to making its information accessible to ай of its customers and 
employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda. gov. 
For assistance with publications that include maps, graphs, or 
similar forms of information, you may also wish to contact our State 
or local office. You can locale the correct office and phone number 
at hitovloffices.sc.eqowusda.govilocator/app. 

The U.S. Department of Agriculture (USDA) prohibits 
discrimination in ай its programs and activities on the basis of 
race, color, national origin, age, disability, and where applicable, 
sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, politcal belies, reprisal, or 
because all or a part of an individual's income is derived from any 
public assistance program. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 
720-2600 (voice and TDD). To file a complaint of discrimination 
write to USDA, Director, Office of Civil Rights, 1400 Independence 
Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 
795-3272 (voice) or (202) 720-6382 (ТОР). USDA is ал equal 
opportunity provider and employer. 
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